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"OcK  PtiAxet  is  surrounded  by  two  great  oceans,"  snjs  Dr.  Maury, 
the  eminent  American  savant  :  "  the  one  visible,  the  other  invisible  ; 
one  is  under  foot,  the  other  over  head.  One  entirely  envelopes  it,  the 
other  covers  about  two-thirds  of  its  surface."  It  is  proposed  in  "  The 
Ocean  World  "  to  give  a  brief  record  of  the  Natural  History  of  one 
of  those  great  oceans  and  its  hving  inhabitants,  with  as  little  of  the 
nomenclature  of  Science,  and  as  few  of  the  repulsive  details  of  Ana- 
tomy, as  is  consistent  with  clearnesB  of  expression  ;  to  describe  the 
ocean  in  its  majestic  calm  and  angry  agitation  ;  to  dehneate  its  inha- 
bitants in  their  many  metamorphoses  :  the  cunning  with  which  they 
attack  or  evaâe  their  enemies  ;  their  instructive  industry  :  their 
quarrels,  their  combats,  and  their  loves 

The  learned  Schleiden  eloquently  pamts  the  living  wonders  ot  the 
deep:  "If  we  dive  into  the  liquid  crystal  ot  the  Imlian  Uccan  the 
most  wondrous  enchantments  are  opened  to  us  remmdmg  us  oi  the 
tairy  tales  of  childhood's  dreams.  The  strangelj  bianchmg  thitkets 
bear  living  flowers.  Dense  masses  of  MearMlrineas  and  Aslreas  con- 
trast with  the  leafy,  cup-shaped  expansions  of  the  Explanartas,  and 
the  variously-branching  Maclrepore.%  now  spread  out  like  fingeiï,  now 
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risiiig  ill  tniiik-liko  braiu-lies,  and  now  displaying  an  tleguiit  ai'ray  of 
interlacing  tracery.  The  oolouimg  sur^BSses  everything  ;  vivid  greens 
alternate  with  brown  and  yellow  ;  rich  tints,  ranging  from  purple  and 
deepest  blue  to  a  pale  reddish-brown.  Brilliant  rose,  yellow,  or  peach- 
coloiii-ed  NuMipores  overgrow  the  decaying  masses  the  tl  en  selves 
being  interwoven  with  the  pearl- coloured  plates  of  tl  Ref  i  ores 
rivalling  the  most  delicate  ivory  carvings.  Close  b  wa  e  tl  e  How 
and  lilac  Sea-fans  (Qorgonia),  perforated  Hke  di.1  te  tr  11  work 
The  bright  sand  of  the  bottom  is  covered  with  a  tl  ou^  d  st  i^e 
forma  of  seiir-m-chius  and  star-fishes.  The  leaf-like  F/    t  W  lase 

adhere  like  moasei  and  lichens  to  the  branches  of  oral — the  II  w 
green,  and  purple-striped  limpets  clinging  to  theii  t  i  k  The  ei 
anemones  expand  their  crowns  of  tsntaoula  upon  tl  e  ug  ed  otks  o 
on  flat  sands,  looking  like  beds  of  variegated  ranunculu'^es  or  j  a  kl  ng 
like  gigantic  cactus  blossoms,  shining  with  brightest   ulo 

"Around  the  branches  of  the  coral  shrubs  play  the  1  m  ram  I  rî^ 
of  the  ocean  :  little  fishes  sparkling  with  red  or  blue  metall  c  "1  tte  or 
gleaming  in  golden  green  or  brightest  silvery  lust  e  1  ke  sf  nts  ol 
the  deep,  the  delicate  milk-white  jelly-fishes  fioat  soitly  tl  rough  the 
charmed  world.  Here  gleim  the  violet  and  gold-giee  I  1  lie  a  d 
the  flaming  yellow,  blaok,  and  vermilion-striped  I  0£  ette  as  thev 
chase  their  prey  ;  there  the  band-fish  shoots  snake  1  ke  thio  gh  the 
thicket,  resembling  a  silvery  ribbon  glittering  witl  o  e  ani  azare 
hue.  Then  come  the  fabulous  cuttle-fishes,  in  all  tl  1  jl  n  s 
colours  of  the  rainbow,  but  with  no  deiiuite  outline. 

"  When  day  declines  with  the  shades  of  night  this  fantastic  garden 
is  lighted  up  with  renewed  splendour.  Millions  of  microscopic  medosœ 
and  crufitateans,  hke  so  many  glowing  sparks,  dance  thi-ough  the 
gloom.  The  Sea  pen  waves  in  a  greenish  phosphorescent  light- 
Whatevei  is  lieautilul  or  wondrous  among /s/( es,  J'lrhinoderms,  jelltj- 
finhen  and  j/oli/in  and  molluscs,  is  crowded  into  the  warm  and  crystal 
waters  of  thf  Tiop  lal  ocean," 

It  is  stateil  on  the  Title-page  that  "  The  Ockan  "Would  "  is  chiefly 
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transi ituJ  lïom  31.  Luuis  Figuier'w  two  loost  reteut  works.  lu  jiiyti<;e 
to  that  gendemau,  we  must  explain  this  statement.  The  History  of  the 
Ocean  is  to  a  largfi  extent,  but  not  wholly,  compiled  fiom  "La  Terre 
et  les  Mei-s,"  one  of  the  volumes  of  M.  Figiiier's  "Tableau  de  la 
Nature;"  but  the  larger  portion  of  the  work  is  a  free  translation  of 
that  author's  latest  work,  "La  Vie  et  les  Musni-s  des  Animaux;" 
other  I'haptere,  such  as  "  Lile  in  the  Ocean,"  the  chapter  on  Crnsta- 
ceaus,  and  some  others,  are  compiled  from  various  soun-c.-!  ;  they  will 
not  be  found  iu  either  of  M.  Fi)«uier's  volumes;  but  in  otlier  respects 
his  text  has  been  pretty  closely  followwl. 

M,  Fignier's  plan  is  to  begin  the  study  of  auimais  with  the  less 
perfect  beings  occupying  the  lower  rounds  of  the  Zoological  ladder,  his 
reason  for  doing  so  being  an  impression  that  the  presence  of  the 
gradually  j)erfeeting  animal  structure,  from  the  simplest  organisms  up 
to  the  more  perfect  forms,  "as  specially  calculated  to  attract  the 
reader.  "  What  can  ba  mora  curioiLS  or  more  interesting  to  the  mind," 
he  asks,  "  than  to  examine  the  successive  links  in  the  uninterrupted 
chain  of  living  beings  which  commence  with  the  Infusoria  and  ter- 
minate ill  Man?" 

The  work,  he  hopes,  is  not  without  the  impress  of  a  true  cha- 
racter of  novelty  and  originality  ;  at  least  he  knows  no  work  in  which 
the  strange  habits  and  special  interests  of  the  Zoophytes  and  Molluscs 
can  be  studied,  nor  any  work  in  which  an  attempt  is  made  to  represent 
them  by  means  of  designs  at  once  scientifically  correct  and  attractive 
from  the  picturesque  character  of  the  illustrations,  most  of  which 
have  been  made  from  specimens  selected  by  Monsieur  Ch.  Eévalet 
tJMm  the  various  museums  in  Paris. 

One  of  these  charmmg  plain-speaking  children  we  sometimes  meet 
with  lately  said  to  51.  Figuier.  "  They  tell  me  thou  art  a  i-ulgariser  of 
Science.     What  is  that  ?" 

He  ti>ok  the  child  in  his  arms,  and  ciirried  it  to  the  ^^ind(lw  whero 
there  wits  a  bwiutiful  ixise-tree  in  blossom,  and  inviii'd  it  (o  iiull  ,i  rosr. 
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The  child  gathered  the  perl'umed  flower,  uot  without  printing  itself 
cruelly  with  the  spines  ;  then,  with  its  little  Imnds  still  bleeding,  it 
went  to  distriliute  ro&es  to  others  in  the  room. 

"  Thou  art  now  a  vulgariser,"  said  he  to  the  child,  "  for  thou  fakeat 
to  thyself  the  thorns,  and  giyest  the  flowei^s  to  others  !" 

The  parallel,  although  esaggeiated  is  not  mtliout  its  basis  of  trath, 
and  was  prohahly  suggested  by  the  tnticism  some  of  his  works  have 
met  with  :  the  critics  forgettiug  .ijipaiently  that  these  works  ai-e  an 
attempt  to  reader  scientific  suljjftt--  pLpular,  and  attractive  to  the 
general  reader. 

W.  S-  (J. 


d  by  Google 


CONTENTS. 


The  0<'Ean 

Depth  of  tki^  Hf,i  .    .     . 
Coluur  of  tlje  (teeiiii   .     . 
Phospbortsceiice     -    .    . 
Local  a>lonv      .    .    .    . 

ClLM'TKi;  n. 

3 

Kl 

.     u 

17 

.     ;i[ 

.       ,-18 
.      ;■.-) 

A( 

■■lubi|.'<>M„a.    , 
IHAIT 

li  VII. 

-     I2ij 

Trade-iviuils 

ira.!rc|">n,lv. 

.    1.">I 

(iulf  Stvenni      .     ,     .     . 

Actiiiiaria      . 

MhiyHditnaiis 

■:ii  VIII. 

,     1K3 

■ndes 

Polar  Seas 

Antarctic  Wca.s  ,     ,     .     . 

HI 

(.■H.\ITi;i:   III. 

l.n-y.    [N    Ï11K    (IfKAN-        ,      ,       , 

Ik'cl»™.;     .      . 

.      L'1.1 

(JHAl'TKU   IV. 

rHAI"! 

AskTllW      .        . 

■;iî  IX, 

Foraminil'ei'ii      .... 

hiHisi-Hii 

riiAi'Ti;!!  V. 

,    -lil 

db,  Google 


UENKKA],   DfOF.MTlOS       .        .        . 

.    5<y.'. 

ill 

■'■'■'^'■'t"^    I"'-'-- ■'■!-     ■ 

,     4-!! 

cHArTi:ii  X. 

<:.= 

CIIA?Ti;u  XVI. 

.     44.- 

MoLLUSCOÏDi 

Acetn1)iih     .... 

.     445 

Timicatii 

■J'eiitacnliii'iu     .     .    . 

.     471 

Ascidiims 

.     312 

ClIAITKlî  XVII. 

CHAt'lFIl  XI. 

t'K 

--■^MKxs^ 

.     17:1 

Acephalous  Moj.i.u^ca    .    . 
Ostrrad.-e  ...... 

Cr.,tei,i.ac™ylls],      . 

.      4M 

cHAPrr.i:  xii. 

Al'EI-HAI.ÛU«    W,>T.1.^■^,.V      .       . 

.    ;;i;i 

<it 

NKiiAr.  Demmihin    ,     . 

-\'S 

Mvtilidw 

■Mi\ 

CKFHAJJJUB  JfdI.LUsts     .      .       , 

■Mn 

CU.MTKIl   XVI  [| 

Their  Cliaract^ristiiL-  .     . 

I111.A|.1>IU,     iMshL.          . 

■   "'■*■ 

Si-ladiia    .     .     , 

.  .-.'1l 

CHAl"!'KU  X]]]. 

.   -un 

I'ULMOSARY  GaSTEHOPODS  ,      . 

Limncsiis 

CHAlTKIi  XIX. 

rllAl'TKli  XIV. 

riMUvjnatiii .    .    .    . 

LoiiliobiMEiclili    .     .     . 

:  ^ 

:vu.S.|'[iLMO.SAIlYGASTt;n™>Wlr, 

.     407 

iLiL-L^iilcrv-ii   .     .     . 

lIucCLiiida! 

,      4|ii 

Ab<[(imi]].Ll,.s      .     .     , 

Purpura 

.    -iiii 

Acantl,<.|.t«r,uii,iL,      . 

.     57H 

rt^rocem 

.     43(> 

Ph^vyugiai...     .     .     . 

.   rm 

db,  Google 


ILLTTfiTEATIONS. 


I,  The  Atooxaut  S.mf.ing  iiEroiif:  thk   Winii     ,        {Fi-o„thpifcr)  A'iO 

n.  Spos&b  Fishing  un  thk  Cr>AST  ok  Syiiia tir> 

IIT.  Coral  FisHisa  on  the  Coast  nv  Shii.y \A(\ 

IV.  CoKAL  Island  in  the  Pomotouan*  AiirrriPFLAnri  ,                  .     .  IGÏI 

V,  Sea  Akemones  (T.) IRfi 

VI.  Sea  Anemones  (I  I.) IIH 

VIT,  AGALMA  KlIBRA ^41 

Vnt.    GaLEOLAMA    ArTiANTIAI'A 241! 

iX.  Sea  Urchins 292 

X.  Fishing  for  Holothubia 2fi7 

SI.    SïSAPTA    DuVRRNfiA SOI 

Xil.  Dbedging  fob  Oïstbhs ZA't 

Xni.  Oyster  Parks  on  Lake  Fr?Ano .:!37 

XIV.  PEcTisma; 347 

XV.  Spondylus 3.-|0 

XVI,  Anodokta 370 

XVII.   I'ftlDACNA   aiGANTKA 373 

XVIII.  Vesus  and  Otthebea 37H 

XIX.  Sorjsn>^  {Ihzm--_fisli) 3R0 

XX.  Temple  of  Skhai'is .-184 

XXI.  CoNus 417 

XXII,  CYrnj.AD.iv 418 


d  by  Google 


ILLUSTJÎATIONR. 


XXllJ.    VOI.ITTA 

XXIV.  Oai'i-i;iie  ••?  ^ 
XXV.  Shark  Fishln 
XXVL  Sturobok  Fis 

XSVII.  FlSHLM»  roR  1 

XXVIII.  Ghi.;ent,asiikb 

XX(X.  Tiif;  Heekix'^ 

XXX.  A   liraiAN   Fe. 

XXXr.  FisKisti  t-oii  ■ 

XXXIJ.  FisjiiMi  i-nii  : 


d  by  Google 


THE   OCEAN  WORLD, 


THE   OCE-IK. 

We  tave  said  that  the  sea  covers  neatly  two-thirds  of  the  eurface  of 
the  earth.  The  calcubtioii,  as  given  by  astronomers,  is  as  follows  :  The 
sur&ce  of  the  earth  is  estimated  at  31,62ii,625-p'^  square  miles,  that 
portion  occupied  by  the  waters  being  about  23,814,121  square  miles,  and 
that  consisting  of  continents,  peninsulas,  and  islands  being  7,811, SOI 
miles  ;  whence  it  follows  that  the  surface  covered  witli  water  is  to  dry 
land  as  3'8  is  to  1'2.  The  waters  thus  cover  a  little  more  than  seven- 
tenths  of  the  whole  surface.  "  On  the  surface  of  the  globe,"  Miehelet 
remarks,  "  water  is  the  rule,  dry  land  tho  exception." 

Nevertheless,  the  immensity  and  depth  of  the  seas  are  aids  rather 
than  obstacles  to  the  interconrse  and  commerce  of  nations  ;  the  mari- 
time routes  are  now  traversed  by  ships  and  steamers  conveying  cargoes 
and  passengers  equal  in  extent  to  the  land  routoa.  One  of  the  featnres 
most  characteristic  of  the  ocean  is  its  continuity  ;  for,  with  the  exception 
of  inland  sea.s,  such  as  the  Caspian,  the  Dead  Sea.  and  some  others, 
tho  oceaii  is  one  and  indivisible.  As  tlie  poet  says,  "  it  embraces  tho 
whole  earth  with  an  uninterrupted  wave." 


The  mean  depth  of  the  sea  is  not  very  exactly  ascertained,  but 
certain  phenomena  obsoned  in  the  movement  of  tides  are  supposed  to 
k-  incapable  of  exphuiation  without  admitting  a  mean  depth  uï  three 
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4  THE  OCEAN  WOULD. 

thousand  five  hniKlred  fathoms.  It  is  tnie  that  a  great  nnmlici'  of 
deep  sea  souudinga  Sill  short  of  that  limit  ;  but,  on  the  other  hand,  niiuiy 
others  reacli  seven  or  eight  thousand.  Admitting  that  tbree  tbonsaud 
fathoms  represents  the  mean  depth  of  the  ocean,  Sir  John  Herscliel 
finds  tliat  the  volume  of  its  waters  would  exceed  tbreo  thousand  two 
hundi^ed  and  seventy-nine  million  cubic  yards. 

This  vast  volume  of  water  is  divided  by  geographers  into  five  great 
oceaaa  :  the  Aref  ic,  the  Atlantic,  Indian,  Pacific,  and  Antarctic  l-)ceans. 

The  Arctic  Ocean  extends  from  the  Pole  to  the  Polar  Circle  ;  it  is 
situated  between  Asia,  Europe,  and  America. 

The  Atlantic  Ocean  commences  at  the  Polar  Circle  and  reaches 
Cape  Horn.  It  is  situated  between  America,  Europe,  and  Africa,  a 
length  of  about  nine  thousand  miles,  with  a  mean  breadth  of  two 
thousand  seven  hundred,  covering  a  surface  of  about  twenty-five 
million  square  miles,  placed  between  the  Old  World  and  the  New. 
Beyond  the  Cape  of  Storms,  as  Cape  Horn  may  be  truly  chilled,  it  is 
only  separated  by  an  imaginary  line  from  the  vast  seas  of  the  soutli, 
in  which  tlie  waves,  whicli  are  the  principal  source  of  fides,  have  their 
birth.  Here,  according  to  Maury,  the  young  tidal  wave,  rising  in  the 
circiunpolar  seas  of  the  south,  and  obedient  to  the  sun  and  moon,  rolls 
on  to  the  Atlantic,  and  in  twelve  hours  after  passing  the  parallel  of 
Cape  Horn  is  found  pouring  its  flood  into  the  Bay  of  Fundy,  whence 
it  is  projected  in  great  waves  aj^ross  the  Atlantic  and  round  tlie  globe, 
sweeping  along  its  shores  and  penetrating  its  gulfs  and  estuaries, 
rising  and  falling  in  the  open  sea  two  or  three  feet,  but  along  the 
shore  having  a  range  of  ten  or  twelve  feet.  Sometimes,  as  at  Fundy 
on  the  American  coast  ;  at  Brest  on  the  French  coast  ;  and  Milford 
Haven,  and  the  mouth  of  the  Severn  in  the  Bristol  Channel,  rising 
and  falling  thirty  or  forty  feet,  "  impetuously  rushing  against  the 
chores,  but  gently  stopping  at  a  given  line,  and  flowing  back  to  its 
place  when  tbe  word  goes  forth,  "Thns  iar  shalt  thou  go,  and  no 
farther.'  That  which  no  human  power  can  repel,  returns  at  its 
appointed  time  so  regularly  and  surely,  that  the  hour  of  its  approach 
and  the  measure  of  its  mass  may  be  predicted  with  unening  certainty 
centuries  beforehand." 

'i'lie  Indian  Ocean,  sometimes  called  Oceania,  is  bounded  on  the 
north  by  Asia,  on  the  west  by  Africa,  on  the  east  by  the  peninsula  of 
Mohiccn,  tlie  Sunda  Isles,  and  Australia. 
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Tiic  Paciât,  oi  Gitat  ('n,aii,  ^itictt-lies  liom  iioitli  to  boiitli,  liom 
tlie  Arctic  to  the  Antarctic  Circle  being  bounded  on  one  -side  by 
Asia,  the  island  ot  Simda,  and  Australia,  on  the  other  by  the  west 
coast  of  AmPiica  This  ocean  contiaste  in  a  strikinj;  maimei  with 
the  Atlantic:  the  one  ha»  it?  gieatesfc  length  fiom  iioith  to  south,  the 
other  from  eiat  to  west,  the  currents  of  the  Pacific  are  bioad  and 
slow,  those  of  the  othei  nairow  and  rapid ,  the  waves  of  this  aie  low, 
those  of  the  other  very  high.  If  we  represent  the  volume  of  wat*'r 
which  falls  into  the  Pacific  by  one,  that  received  by  the  Atlantic  will 
be  represented  by  the  figure  5.  The  Pacific  is  the  calmest  of  seas  ; 
the  Atlantic  Ocean  is  the  most  stormy  ocean. 

The  Antarctic  Ocean  extends  from  the  Antarctic  Polar  Circle  to  the 
South  Pole. 

It  is  remarkable  that  one  half  of  the  globe  should  be  entirely 
covered  with  water,  whilst  the  other  contains  less  of  water  than  dry 
land.  Moreover,  the  distribution  of  laud  and  water,  if,  in  considering 
the  germ  of  the  oceanic  basins,  we  compare  the  hemispheres  separated 
by  the  Equator  and  the  northern  and  southern  lialves  of  the  globe, 
is  found  to  be  very  unequal. 

Oceans  communicate  with  continents  and  islands  by  coasts,  which 
are  said  to  be  scarped  when  a  rocky  shore  makes  a  steep  and  sudden 
descent  to  the  shore,  as  in  Brittany,  Norway,  and  the  west  const  of  the 
British  islands.  In  tliis  kind  of  coast  certain  rocky  indentafciocs 
encircle  it,  sometimes  above,  sometimes  under  water,  Ibrming  a 
labyrinth  of  islands,  as  at  the  Land's  End,  Cornwall,  where  the  Scilly 
Islands  foim  a  compact  group  of  from  one  to  two  hundred  rocky  islets, 
rising  out  of  a  deep  sea,  or,  in  the  case  of  the  Channel,  on  the  oppo- 
site coast  of  France,  whei*  the  coast  makes  a  sudden  descent,  forming 
steep  cliffs  and  leaving  an  open  sea.  The  coast  is  said  to  bo  flat  when 
it  consists  of  soft  argillaceous  soil  descending  to  the  shore  with  a  gentle 
slope.  Of  this  description  of  coast  there  ai-e  two,  namely,  sandy  beaches, 
and  hiUoclis  or  dunes. 

What  is  the  average  depth  of  the  sea  ?  It  is  difficult  to  give  an  exact 
answer  to  this  question,  because  of  the  great  difficulty  met  with 
in  taking  soundings,  caused  cliiefly  by  the  deviations  of  submarine 
currents.  No  reliable  soundings  have  yet  been  much'  in  water  ovei'  five 
miles  in  depth. 
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Laplacf!  fmiud,  {)ii  astronomical  conaideiiitioti,  that  the  mean  depth 
of  the  ocatii  eoiild  not  be  more  than  ten  thouaand  feet.  Alexander 
von  Humboldt  adopts  the  same  figures.  Dr.  Young  attributes  to  the 
Atlantic  a  mean  depth  of  a  thousand  yards,  and  to  the  Pacific, 
four  thousand.  Mr.  Airy,  the  Astronomer  Koyal,  has  laid  down  a 
formula,  tliat  waTea  of  a  given  breadth  will  travel  with  certam  velo- 
cities at  »  given  depth,  from  which  it  is  estimated  that  the  average 
depth  of  the  North  Pacific,  between  Japan  and  California,  is  two 
thousand  one  liundi-ed  and  forty-nine  fathoms,  or  two  miles  and  a  half. 
But  these  estimates  fall  fai-  short  of  the  aouudings  reported  by  navi- 
gators, in  which,  as  we  shall  see,  tliere  are  important  and  only  recently 
discovered  elements  of  error.  Du  Petit  Thouars,  during  his  scientific 
voyage  in  the  frigate  Fewus,  took  some  very  remarkable  souodiugs 
in  the  Southern  Pacific  Ocean  :  one,  \rithout  finding  bottom  at  two 
thousand  four  hundred  and  eleven  fathoms;  another,  in  the  «pii- 
noctial  region,  indicated  bottom  at  three  thousand  seven  hundred  and 
ninety. 

In  his  last  expedition,  in  search  of  a  north-west  passage,  Captain 
IÏOS3  found  soundings  at  five  thousand  fathoms.  Lieutenant  Walsh, 
of  the  American  Navy,  reports  a  cast  of  the  deep-sea  lead,  not  far  from 
the  American  coast,  at  thirty-four  thousand  feet  without  bottom. 
Lieutenant  Eerryman  reported  another  unsuccessful  attempt  to  fathom 
mid  ocean  with  a  line  thirty-nine  tliousand  feet  in  length.  Captain 
Dennian,  of  H.  M,  S.  Herald,  reported  bottom  m  the  South  Atlantic 
at  the  depth  of  forty-six  thousand  feet  ;  and  Lieutenant  J.  P.  Parker, 
of  the  United  States  frigate  Congres»,  on  attempting  soundings  near 
the  same  region,  let  go  his  plummet,  after  it  had  run  out  a  Ime  fifty 
thousand  feet  long,  as  though  bottom  had  not  been  reached.  We 
have  the  authority  of  Lieutenant  Maury  for  saying,  however,  that 
"  there  are  no  such  depths  as  these."  The  under-currents  of  the  deep 
sea  have  power  to  take  the  line  out  long  after  the  pluniinet  has 
ceased  to  sink,  and  it  was  before  this  fiict  was  discovered  that  these 
great  soundings  were  reported.  It  lias  also  been  discovered  that 
the  line,  once  dragged  down  into  the  depths  of  the  ocean,  runs  out 
unceasingly.  This  difticulty  waa  finally  overcome  by  the  ingenuity  of 
Midshipman  Brooke.  Under  the  judicious  patronage  of  the  Secretary  to 
the  United  States  N'avy.  Mr,  Brooke  invented  the  simple  and  ingénions 
apparatus  {Fig.  1),  by  which  soundings  are  now  made,  in  a  manner 
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whi  U  not  lily  e'italhslie'*  tie  fiepth  lut  biin^s  up  spcumens  of 
tilt  bottom  The  'wiindint;;  line  m  this  tippfiratnii,  m  attached  to  \i 
«eighty  rod  of  non  the  lo^er  extremity  of  ^\hicb  lontains  a  hollow 
lup  for  the  reception  of  tilbw  or  some  other  soft  sub^tence  TJiiw 
rod  19  passed  through  a  hole  m  a  thirty-two  pound  spherical  shot,  1»iii;^' 
supported  in  its  ^xwition  hy  ah'nga  a,  which  lire  booked  on  to  the  line 
by  the  Bwivels  a.     When  tlio  rod  ^tnkoH  ilu:  bottom,  tlie  tension  on 


the  line  ceoa      ti  1 

of  the  hooks,  th    1  11  i  11    t    th 

its  weight,  in       1    di  r    up  1      g 
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paratus,  s]iec  m  tl      1    tt  m 
depth  of  tour  luilti?. 
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Ihe  gif  "itest  lîej  tli  it  wluch  the  bottom  bis  1  old  tlicI  1  itli  tl  9 
lluinmet  is  m  tbe  Ivoitb  Atlintio  between  tbe  piiilleh  ol  tliiiij  fi\o 
and  foity  (lesie"-  noitb  ind  immediitely  south  of  the  gieit  bank 
of  lOLks  oli  Newfoundland  This  does  not  apjiear  to  be  more  tb  ii 
twentj  five  thou-^ind  iect  deep  The  lisin  tf  the  Atkntic  sny 
Mara^  aLCOidiug  to  the  deep  «ca  soundings  in  the  aceonipan^m^ 
dia^jiam  i3a  long  titugJi  sepaiitmg  the  Old  AAorld  irom  the  l\e\y 
and  extending  piolubly  fiom  pole  tojule  In  bicadth  it  contrists 
stion^lj  witli  the  Pacifie  Ocean  Fiom  the  tep  of  tlnraboia^o  ti 
the  lottem  of  th  \tlintiL  at  th  leepe'-t  phce  Tet  i  ichel  1> 
the  phimmet  m  tb  t  e  m  the  lis*uiie  in  i  \eitieal  line  is  niii 
miles 

Could  the  wateis  ot  the  Atlantic  be  diawii  oiF  fi  as  to  expose  to 
Tiew  thih  gieat  sea  Ejash  which  separates  tontmenta  and  extends  from 
the  Aietie  to  the  Antjietie  Seas  it  would  pieseut  a  scene  the  moat 
rugged,  grand,  and  impoouig ,  the  ^  er j  nbs  ot  the  solid  eai  th  w  ith  the 
foundations  of  the  sea  would  be  brought  to  light,  and  we  ahoiild  liave 
presented  to  us  in  one  view,  in  the  empty  ci<idle  of  the  ocean,  '  a 
tliousand  fearM  wrecka,'  with  the  army  of  '  dead  men's  skulls,  great 
anchoi's,  heaps  of  pearls,  and  ineatimable  stones,'  which,  in  the  jxiet's 
eye,  lie  scattered  on  the  bottom  of  the  sea,  making  it  hideous  with 
the  sight  of  ugly  death." 

The  depth  of  the  Mediterranean  is  comparatively  inconsiderable. 
Between  Gibraltar  and  Centa,  Captain  Smith  estimates  the  deplh 
at  about  fiTe  thousand  seven  hundred  feet,  and  from  one  to  three 
thousand  in  the  narrower  parts  of  the  straits.  Near  Nice,  Saussure 
found  bottom  at  three  thousand  two  hundred  and  fifty.  It  is  said 
that  the  bottom  is  sliallower  in  the  Adriatic,  and  does  not  exceed 
a  hundred  and  forty  feet  between  tlie  coast  of  Dalmatia  and  the 
mouths  of  tbe  Po. 

The  Baltic  Sea  is  remarkable  for  its  shallow  waters,  its  maximum 
rarely  exceeding  six  hundred  feet. 

It  thus  appears  that  the  sea  lias  similar  inequalities  to  those 
observed  on  land  ;  it  has  ita  moaiitains,  valieya,  hills,  and  plains. 

The  Deep  Sea  Sounding  Apparatus  of  Lieutenant  Brooke  has  already 
furnished  some  very  remarkable  résulta.  Aided  by  it,  Pr.  Maury  has 
eonstracted  his  fine  orographic  map  of  the  Imain  of  the  Atlantic,  which 
is  probably  as  exact  as  the  maps  which  represent  Africa  or  Australia. 
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Dr.  aiaiiry  has  also  piililislicd  many  charts,  giving  the  depths  of  tho 
ocean,  the  snbstaiice  of  ivliich  is  given  in  the  nccompanying  map,  which 
repi'esents  the  configuration  of  the  Atlantic  np  to  the  tenth  degree  of 
south  latitude,  not  in  figures,  as  in  Dr.  Maury's  charts,  but  in  tints  ; 
diagonal  lines  from  right  to  left,  representing  the  shores  of  both  hemi- 
spheres, indicate  a  depth  of  less  than  a  tliousand  fathoms  ;  from  left 
to  right,  indicate  bottom  at  one  thousand  to  two  thousand  ;  horizontal 
Imcs,  t\so  to  three  thousand  fathoms,  cross  Imes  show  an  average  depth 
ot  tlu-W"  to  four  ihous,i]id  fathoms  fîmllv  the  ]  eipendieuhr  linri  in- 
di   it.     idqth     f  i  m  tl    u-,  1  1  i  (1  ^    ij       il        ^  ]  11'    ÎV 


indicates  continents  and  islands  ;  waving  lines,  surrounding  bofh 
tontinents  at  a.  short  distance  from  the  shore,  indicate  the  sands  wliicli 
Kun^oiind  the  coast  line  at  a  little  distance  from  the  shore. 

The  question  is  somethnes  asked,  What  useful  purpose  is  served  by 
taking  soundings  at  great  depths  ?  To  this  we  may  quote  the  answer 
of  Franklin  to  a  similar  question,  addressed  to  aeronauts— "  What 
purpose  is  served  by  the  birth  of  a  child  ?"  Every  fact  in  physics  is 
interesting  in  itself;  it  forms  a  rallying  point,  round  vhich,  sooner  or 
later,  others  will  meet,  in  order  to  establish  some  useful  truth;  and  the 
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importance  of  making  and  recording  deep  bca  soundings  i'^ 
established  by  the  successful  immersion  of  the  traiibatknhi- 
telegraph. 

At  the  bottom  of  the  Atlantic  there  exists  a  renmrlv- 
able  plateau,  extending  from  Cape  Race  in  NewfoundLnnl, 
to  Cape  Clear  in  Ireland,  a  distance  of  over  two  thous  m  1 
miles,  with  a  breadth  of  four  hundred  and  seventy  mili  -. 
its  mean  depth  along  the  whole  route  is  estimated  ut  t\   i 
miles  to  two  miles  and  a  half.     It  is  upon  this  telegraj^lin 
plateau,  as  it  has  been  called,  that  the  attempt  was  liMili' 
to  liy  lown  th    c»ble  m  lb58  and  it  w  on  it  tl  \t  ti 
enttrprise  has  been  so  successfully  completed   dunn„  ll 
yeai   lht)6       Tht  hurface  of  this  plateau  had  beei    ]  i 
viously  explore  1  by  means  of  Brookes  apjai-atua  ai  Î  tl 
bottom  was  found  to  le  com[i.sed  chiefly  of  miLro     j 
caluireous  shells  [Fo}a)  iintfet  t)  and  a  iev,  siliceous  sli  11 
(Dmtomatat:)     These  delicate  and  fragile  shells   \;li  ) 
Slimed  to  btrew  the  bottom  of  the  '«ea  in  le  Is  of  giL  t 
thickness  were  brongl  t  -a\  by  the  ->ouiidiug  lod  in  a  bf  f 
of  perfect  preservation  wl  ich  proves  that  the  water  i   i 
marlably  quiet  in  these  depths  ■ — an  inference  whi  1    i 
luUj   borne  out  )  \  the   condition  m  which  the  cabl 
1S5S  was  itunl  when  j  Lked  up  m  Is  b 

Tht  fir  t  exjkraticn  of  this  plateau  was  undertxken  i 
the  American  brig  Dolpht)    which  took  a  hundred   ou 
mgs  one  bundled  miles  from  the  coast  of  fei  thud  fit 
warîs  tikm^  the  diiection  of  the  Izorea  t    tht,  n  itl 
wbiLh  bottom  was  f  und  consisting  of  chalk    n  1  ^  il 
sand    t  nine  thoustnd  six  bundled  feet      To  the  eu  tb 
Kewloundland,  the  depth  was  found  to  be  sixteen  thuuKuim 
five  hundred  feet.     In  1856,  Lieutenant  Berrymau,  of  tiiv 
American  steamer  Arciic,  completed  a  line  of  soundings 
from  St,  John,  Newfoundland,  to  A'alentia,  ofi'  the  Irisli 
coast,  and  in  1857,  Lieutenant  Dayman,  of  the  Engli^li 
steamship  Cyclops,  repeated  the  same  operation:  this  Li^t 
line  of  soundings,  the  result  of  which  is  rc])reKeiited  in  tlic 
accompanying  section,  dillered  slightly  from  tlmt  follownl 
by  Lieutenant  Beriyman. 
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lu  the  Gulf  of  Mcsico,  tlic  depth  ttocs  not  seem  to  eseeed  scveu 
thousand  feet  ;  the  Baltic  does  not  iu  any  place  exceed  eleven  hun- 
dred. The  depth  of  tte  Mediterranean  is,  as  we  have  saidj  very  variable. 
At  Nice,  according  to  Horace  de  Saussure,  the  average  depth  is  three 
thousand  three  hundred  feet.  Between  the  Dalmatian  coast  and  the 
mouth  of  the  Po,  bottom  is  found  at  a  hundred  and  forty  feet. 
Captain  Smith  found  soundings  at  from  one  thousand  to  nine  thou- 
sand feet  in  the  Straits  of  Gibraltar,  and  at  fen  thousand  feet 
between  Gibraltar  and  Ceuta,  where  the  breadth  exceeds  sixteen  miles. 
Between  Ehodes  and  Alexandria,  the  greatest  depth  is  ten  thousand 
feet.  Between  Alexandria  and  Candia  it  is  ten  thousand  three  hun- 
dred. A  hundred  and  twenty  miles  east  of  Malta  it  is  fifteen  thousand. 
Tlie  peculiar  form  of  the  Mediterranean  has  led  to  its  being  compared 
to  a  vaat  inverted  tunnel. 

The  Arctic  Ocean  has,  probably,  no  great  depth.  According  to 
Baron  Wrangel,  the  bottom  of  the  glacial  sea,  on  the  north  coast  of 
Siberia,  forms  a  gentle  slope,  and,  at  the  distance  of  two  hundred 
miles  from  the  shore,  it  is  still  only  from  ninety  to  a  hundred  feet. 
Nevertheless,  in  Baffin's  Bay,  Dr.  Kane  made  soundings  at  eleven 
thousand  six  hundred  feet. 

The  inequalities  of  the  basin  of  the  Pacific  Ocean  are,  comparatively, 
unknown  to  us.  The  greatest  depth  observed  by  Lieutenant  Brooke 
in  the  great  ocean  is  two  thousand  seven  hundred  fathoms,  which  ho 
found  in  fifty-nine  degrees  north  latitude  and  one  hundred  and  sixty- 
six  degrees  east  longitude.  Applying  the  theory  of  waves  to  the  billows 
propelled  from  the  coast  of  Japan  to  California,  during  the  earth- 
quake of  the  23rd  of  December,  1854,  Professor  lîache  calculated  that 
the  mean  depth  of  this  part  of  the  Pacific  is  fourteen  thousand 
four  hundred  feet.  In  the  Pacific  Ocean,  latitude  sixty  degrees 
south  and  one  hundred  and  sixty  degrees  east  longitude,  he  found 
soundings  at  fourteen  thousand  sis  hundred  feet — about  two  miles  and 
a  half.  Another  cast  of  the  lead  in  the  Indian  Ocean  was  made  in 
seven  thousand  and  forty  fathoms,  but  without  bringing  up  any  soil  from 
the  bottom.  Among  the  fragments  bronght  up  from  the  bottom  of  the 
Coral  Sea,  a  remarkable  absence  of  calcareous  shells  was  noted,  whilst 
the  siliceous  fragments  of  sponges  were  found  in  great  quantities.  Other 
soundings  made  in  tlio  Pacific,  at  a  depth  of  four  or  five  miles,  were 
examined  by  Ehrenberg,  who  fomid  a  himdred  and  thirty-five  difieront 
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ibrms  of  infusoria  represented,  and  among  tliem  twenty-two  species  new 
to  him.  Generally  speaking,  the  composition  of  the  infusoria  of  the 
Atlantic  aie  calcaieous,  thiise  of  the  Pacific,  sdieeoiis  Thtse  ani- 
malcules draw  fiom  the  sea  the  mmeial  matter  with  which  it  is 
thar£;ed — -that  is,  the  lime  or  silica  which  fnim  their  shell  These 
shells  accmnulate  after  the  death  ol  the  animal,  and  lorm  the  bottom 
of  thr  itcean  Tlie  animals  construct  then  hahit  itions  near  the  surface , 
when  tiiry  die  they  lall  into  the  depths  of  the  ocean,  ^here  they 
accumukte  m  mjnads,  foiming  mountama  ami  plains  in  mid  ocean 
In  this  manner,  we  maj  lemarh  fit  jî((as  inf  man;  of  tht'  existing  con 
tments  had  their  hiith  m  geological  times  The  hoiizontal  heda  of 
manne  deposits,  which  are  cdled  •lidimtnhini  }ûcI%  and  especially 
tile  cretaceous  locts  and  calcareous  beds  ol  the  Jmassic  and  Teitiarj 
periods,  all  result  ûom  such  rem  uns  * 

The  sea  level  is,  m  general,  the  same  e\ei\'sheie  It  represents 
the  sphencal  foim  of  our  planet,  and  is  the  basis  for  calculating  all 
teiiestiiol  heights ,  but  man-v  gulfs  and  inlands  open  on  the  east  aie 
supposed  to  be  exceptions  to  this  rule  the  accumulation  of  wattr», 
pressed  into  these  leceptacles  by  the  general  movement  of  the  sea 
fiom  east  tu  west,  it  is  alleged,  ma>  pile  up  the  waters,  in  somi 
cases  to  a  greater  height  than  the  genenl  le\el 

It  had  Ltiig  been  admitted,  on  the  faith  of  inexact  ohsen  ition,  that 
the  level  of  the  Eed  &ea  was  higher  than  tliat  of  the  Methteiianean 
It  has  also  been  said  that  the  le\el  of  the  Pacific  Ocean  at  Panama  is 
higlier  by  about  forty  inches  than  the  mean  level  of  the  Atlantic  at 
Chagi&s,  and  that,  at  the  momeut  ot  high  water,  this  dificrence  was 
increased  to  about  thu:tei  u  feet  while  at  low  it  is  over  six  feet  m  the 
opposite  direction  This  has  been  proved,  sfi  fai  as  the  evidence  goes 
to  1*  erroi  m  what  concerns  the  difference  m  level  of  the  Ked  Sea  aud 
ttlediten-anean,  and  the  opening  of  the  Suez  Canal  which  is  neai  at 
hand,  will  prolmblj  iumish  still  more  convmemg  picois  It  is  piobable 
tiiat  eirois  of  nn  nsuir-raent  Iia\e  also  occuire'l  so  fai  ns  tin  Panfic 
aud  Atlantic  are  concerned. 

It  has  been  calculated  tliat  all  the  waters  of  the  several  seas 
gathered  together  would  form  a  sphere  of  fifty  or  sixty  leagues  in 
diameter,  and,  supposing  the  surface  of  the  globe  perfectly  level,  that 

*  "  World  bef.ire  tl.e  Ddage.-    Bocond  ciKtiwi. 
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these  watei?  would  submi  ip,'  it  tu  tlit  depth  oi'  niorc  tiiaii  six  liundrecl 
feet  Ai;aiii,  admitting  the  mean  depth  of  the  sea  to  he  thirteen 
thousand  teet,  its  estimated  contenta  ought  to  he  nearly  two  thoiisand 
two  hundred  and  fifty  nnlhuns  <>l  cuhic  miles  of  water  ;  and,  if  the 
sea  cunld  he  imagined  to  he  dried  up,  all  the  sewers  of  the  earth 
would  leijiuie  to  pour  then  waters  mto  it  for  forty  thousand  years,  iii 
onler  to  fil!  the  vast  basins  anew. 

If  we  (.oulJ  imiE^ne  the  entire  globe  ti  bednidfd  mto  one  th  ufiid 
seven  hundted  and  ei.htj  six  pxrts  bj  weight  we  slmull  find  ippiosi 
mately,  aœordmg  to  bir  John  Herschel  thit  the  total  weight  of  tlie 
oeeaiuc  waters  is  equivalent  to  one  of  these  parts 

The  specific  weight  of  sea  water  ic  a  httle  above  that  of  fresh  T^ater 
the  propoition  hemg  as  a  thousand  to  a  thousand  and  twenty  seven 
Tlie  Dead  "^ea  which  receives  no  fiesh  witer  mto  its  bo>om  to  mim 
faun  itsLlt  at  the  same  le\el  is  other  seasf  itijuires  a  higher  degiee  ot 
aaltness  and  is  equal  to  i  thousand  and  twentj -eight  Ihe  specific 
gravity  ol  sea  water  la  about  the  same  aa  the  milk  of  a   healthy 


Tlie  colour  of  tlie  sea  is  contiEually  varying.  According  to  the 
testimony  of  the  majority  of  observera,  the  ocean,  seen  hy  reflection, 
presents  a  fine  azure  blue  or  ultramarine  (cterulmm  mare).  When 
the  air  is  pure  and  the  surface  calm  this  tint  softens  insensibly,  until  it 
is  lost  and  blended  with  the  blue  of  the  heavens.  Near  the  shore  it 
becomes  more  of  a  green  or  glaucus,  and  more  or  less  brilliant, 
accordhig  to  circiimsbinces.  There  are  some  days  when  the  ocean 
assumes  a  livid  aspect,  and  others  when  it  becomes  a  very  pure  green  ; 
at  otlier  times,  the  green  is  sombre  and  aad.  AVheii  the  sea  is  agitated, 
the  green  takes  a  brownish  hue.  At  sunset,  the  sui-face  of  the  sea  is 
illumined  with  tints  of  every  hue  of  purple  and  emetaU.  Placed  in  a 
vase,  sea  water  appears  perfectly  transparent  and  colourless.  According 
to  Seoresby,  the  Polar  Seas  are  of  brilliant  nitramarino  blue.  Castaz 
r«ys  of  the  BIeclit«rranean,  that  it  is  celestial  blue,  and  Tuclcey 
describes  the  equinoctial  Atlantic  as  l>eing  of  a  vivid  blue. 

Many  local  causes  influence  the  colours  of  marine  waters,  and  give 
them  certain  decided  and  constant  shades.  A  bottom  ot  white  sand 
will  cojnmniiieate  a  greyish  or  apple-green  colour  to  the  water,  if  not 
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very  deep  ;  when  the  sand  is  yellow,  the  green  appears  more  sombre  ; 
the  presence  of  rocks  is  often  announced  by  the  deep  colour  which  the 
sea  takes  in  their  vicinity.  In  the  Bay  of  Loango  the  waters  appear 
of  a  deep  red,  because  the  bottom  is  there  naturally  red.  It  appears 
white  in  the  Gulf  of  Guinea,  yelbw  on  the  coast  of  Japin  green  to  the 
west  of  the  Canaries,  and  black  round  the  MaldiTe  group  of  isKnds 
The  Mediterranean,  towai-ds  the  Archipelago,  somet  mes  become  n  re 
or  less  red.  The  White  and  Black  Seas  appear  to  1  e  namel  after  tl  e 
ice  of  the  one  and  the  tempests  to  which  the  other  is  subject 

At  other  times,  coloured  animalcules  give  to  the  watci  a  pirtictdai 
tint.  The  Eed  Sea  owes  its  colour  to  a  delicate  miciosco)  lo  algffi 
(Tn/eiwdesDiium  erythrxum),  which  was  subjected  to  the  microscope 
by  Ehrenberg  ;  but  other  causes  of  colouration  are  «ni^gcstel  Seme 
microscopista  maintain  that  it  is  imparted  by  the  «1  ell  ii  1  other 
remains  of  infusoria;  others  ascribe  the  colour  to  the  eiaporftion 
which  goes  on  unceasingly  in  that  riverless  distnct  ptoducm"  salt 
rocks  on  a  great  scale  all  round  its  shores.  In  the  aime  manner 
sea  water,  concentrated  by  the  action  of  the  solai  r  js  n  the  'alt 
marshes  of  the  south  of  France,  when  they  arrive  at  i  eeitain  <itaf,p  of 
concentration  take  a  fine  red  colour,  which  is  doe  to  the  presence  of 
some  red-shelled  animalcules  which  only  appear  m  sea  witei  ot  ibis 
strength.  Strangely  enough,  these  minute  crertnes  di  when  the 
waters  attain  greater  density  by  further  concentration  an  \  also  if  t 
s  weaker  from  the  effects  of  rain. 


Navigators  often  traverse  long  patches  of  green,  red,  white,  or  yellow 
coloured  water,  all  of  which  are  due  to  the  presence  of  microscopic 
crustaceans,  mednsm,  zoophytes,  and  marine  plants  ;  the  Vermilion  Bea 
on  the  Califomian  coasts  is  entirely  due  to  the  latter  cause. 

The  phenomena  known  as  Phosplioreseence  of  the  8eii,  is  due  to 
analogous  causes.  This  wonderful  sight  is  observable  in  all  seas,  but 
is  most  frequent  in  the  Indian  Ocean,  the  Arabian  Gulf,  and  otlier 
tropical  seas.  In  the  Indian  Ocean,  Captain  Kingman,  of  the  American 
ship  Shoofinff  Star,  traversed  a  zone  twenty-three  miles  in  length  so 
filled  with  phosphorescent  animalcules  that  at  seven  hours  forty-five 
minutes  the  water  was  rapidly  assuming  a  white,  milky  appearance, 
and  during  the  night  it  presented  the  aiipcarance  of  a  vast  field  of 
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atioiv.  "  Tlieie  v.i^  wcarctl^  a  cloud  in  the  lieaveiiK,"  lie  contimiea, 
"  yot  the  sk;^  for  ahout  ton  degrees  ahove  the  horizon,  appeared  as 
black  as  if  a  efoim  v.ere  i^ging  ;  stars  of  the  first  magnitude  shone 
with  a  feeble  Ught  and  the  Milky  Way'  of  the  heavens  was  almost 
entirely  eclipned  by  that  through  which  we  were  sailing."  Tlie 
auiniaîa  isliicli  piodnced  tins  appearance  were  abont  six  inches  long, 
and  lormed  of  a  gelatinous  and  translucent  matter.  At  times,  the 
sea  n  IS  one  blizt.  of  light  produced  by  countless  millions  of  minute 
globular  cioatures  called  ISodiluciii.  The  motion  of  a  vessel  or  the 
pla>-h  of  an  on  will  cftcn  escite  their  lucidity,  and  sometimes,  after 
the  ebb  of  tide  the  rocks  and  seaweed  of  the  coast  are  glowing  with 
them.  VarioE'*  other  tubes  of  animals  there  are  which  contribute  to 
this  Inminou"  appearance  oi  the  sea.  M.  Peron  thus  describee  the 
effect  prodiieed  by  Piitcoma  Aflanticum,  on  his  voyage  to  the  Isle  of 
Fi-ance  :  "  The  win  1  was  blowing  with  great  violence,  the  night  was 
dark,  and  the  ^e^e\  ^is  making  rapid  way,  when  what  appeared  to 
be  a  vast  sheet  of  phosphorus  presented  itself  floating  on  the  waves, 
and  occupying  a  gieit  space  ahead  of  the  ship.  The  vessel  having 
passed  through  this  fieiv  mi^,  it  was  discovered  that  the  light  was 
occasioned  bj  animalcules  swimming  about  in  the  sea  at  various  depths 
round  the  ship  Tlio--e  which  were  deepest  in  the  water  looked  like 
led-hot  balls,  while  those  on  the  sm-fa^e  resembled  cylinders  of  red-hot 
iron.  f*ome  of  the  latter  were  eanght  :  they  were  found  to  vary  in  size 
from  three  to  seven  inches.  Ail  the  exterior  of  the  creatures  bristled 
\nÛt  lon^  thick  tuberclrs,  shining  like  so  many  diamonds,  and  these 
sefmed  to  be  the  principal  seat  of  its  luminosity.  Inside  also  there 
appeared  to  be  a  multitude  of  oblong  narrow  glands,  exhibiting  a  high 
degree  of  phosphoric  power.  The  colour  of  these  animals  when  in 
repose  is  an  opal  yellow,  mixed  with  green  ;  hat,  on  the  slightest 
movement,  the  animal  oxlilbits  a  spontaneous  contractile  power,  and 
assumes  a  luminous  brilliancy,  passing  through  various  shades  of  deep 
red,  orange  green,  and  azure  blue." 

The  phosphorescence  of  the  sea  is  a  spectacle  at  once  imposing  and 
magnificent.  The  sliip,  in  plnnging  through  the  waves,  seems  to 
advance  tlirough  a  sea  of  red  and  blue  flame,  which  is  thrown  off 
by  the  keel  lOic  sii  much  lightning.  Myriads  of  I'reutures  float  and 
l>lay  on  the  surface  of  tlie  waves,  dividing,  multiplying,  and  reuniting, 
so  iia  to  form  one  vast  field  of  fire.     In  stormy  weather  the  luminous 
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waves  roll  and  break  in  a  silvery  Ibnrii.  Glittering  budiLi,  i^IulIj 
might  be  taken  for  fire-fishes,  seem  to  pursue  and  catch  each  other 
— lose  their  hold,  and  dai't  after  each  other  anew.  From  time 
immemorial,  the  phosphorescence  of  the  sea  has  been  obsei^ed  by 
navigators.  The  luminous  appearance  presents  itself  on  the  crest  of 
the  waves,  which  in  falling  scatters  it  in  all  directions.  It  attaches 
itself  to  the  rudder  and  dashes  against  the  bows  of  the  vessel.  It 
plays  ronnd  the  reefs  and  rocks  against  which  the  waves  beat,  and  on 
silent  nights,  in  the  Tropics,  its  efiects  are  truly  magical.  This 
phosphorescence  is  due  chiefly  to  the  presence  of  a  multitude  of 
inollusks  and  zoophytes  which  seem  to  shine  by  their  own  light; 
they  emit  a  fluid  so  susceptible  of  espansion,  that  in  the  zigzag 
movement  puraued  tbey  leave  a  luminous  train  upon  the  water,  which 
spreads  with  immense  rapidity.  One  of  the  most  remarkable  of 
these  minute  mollnsks  is  a  species  of  Pyromma,  a  sort  of  mucous  sac 
of  an  inch  long,  wliieh,  thrown  upon  the  deck  of  a  ship,  emits  a  light 
like  a  rod  of  iron  heated  to  a  white  heat.  Sir  John  Herschel  noted 
on  the  surface  of  calm  water  a  very  curious  form  of  this  phospho- 
rescence ;  it  was  a  polygon  of  rectilinear  shape,  covering  many  square 
feet  of  Bnr&ce,  and  it  illuminated  tlie  whole  region  for  &ome  moments 
with  a  vivid  light,  wliicb  traversed  it  vrith  great  rapidity. 

This  phosphorescence  may  also  result  from  another  cause.  'When 
animal  matter  is  decomposed,  it  becomes  phosphorescent.  The  ixidies 
of  certain  fishes,  when  they  become  a  prey  to  putréfaction,  emit  an 
intense  light.  MM.  Becquerel  ami  Breschet  have  not^d  fine  phos- 
phorescent effects  from  this  cause  in  the  watei-s  of  the  Brenta  at 
Vaiice,  Animal  matter  in  a  state  of  decomposition,  proceeding  from 
dead  fish  which  floats  on  the  surface  of  ponds,  is  capable  of  producing 
large  patches  of  oleaginous  matter,  which,  piled  upon  the  water,  com- 
municates to  a  considerable  extent  tlie  phosphorescent  aspect. 

'\Vhate\er  may  be  the  case  elsewhere,  there  are  local  causes  which 
affect  the  colour  of  the  waters  in  cei'tain  rivers,  and  e\'eu  originate 
their  names.  The  Guaïnia  of  the  Eio  Negro,  or  Black  Itiver,  is 
of  a  deep  brown,  which  scarcely  interferes  with  the  limpidity  of 
its  waters.  The  waters  of  the  Orinoco  and  the  Casi<|uaire  liave 
also  a  brownish  colour.  The  Ganges  is  of  a  muddy  brown,  while  the 
Djumna,  which  it  receives,  is  gi'eeu  or  blue.      The  whitish   colour 
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bélouga  to  the  Kio  Bianco,  or  White  Eiver,  and  to  many  other  rivera. 
The  Ohio  in  America,  the  Torgedale,  the  Goetha,  the  Traun  at  lechl, 
and  most  of  the  Norwegian  rivers,  ai-e  of  a  dehcaf  e  limpid  green.  The 
Yellow  Kiver  and  the  Blue  lîiver  in  China  are  distinguished  by  the 
characteristic  tint  of  their  waters.  The  Ailtansas,  the  Ked  Kiver,  and 
the  Lohregat  in  Catalonia,  are  remarkable  tor  their  red  colour,  whicli, 
like  the  Dart  and  other  English  rivers,  they  owe  to  the  earth  over 
which  they  flow,  or  which  their  waters  hold  in  suspension. 

The  water  of  the  sea  is  essentially  sali,  of  a  peculiar  flavour,  slightly 
acrid  and  bitter,  and  a  little  nauseous.  It  has  an  odour  perfectly  sm* 
f/eiieris,  and  is  slightly  viscous.  In  short,  it  includes  a  great  number 
of  mineral  salts  and  «ome  other  compounds,  which  give  it  a  very  dis- 
agreeable taste,  and  render  it  unfit  for  domestic  use.  It  contains 
nearly  all  the  soluble  substances  which  esist  on  the  globe,  but  princi- 
2)ally  chloride  of  sodinm,  or  marine  salt  and  sulphates  of  magnesia,  of 
potassium,  and  of  hnie 

Pure  nati-r  w  piodu(,ed  bj  a  uombmation  of  one  volume  of  oxygen 
and  of  two  volumes  of  hydiogen  or  m  weight  100  oxygen  and  12-50 
hydrogen  &ea  water  is  composed  ol  the  same,  but  we  find  there, 
besides,  othei  element^,  the  piesi-nct  ot  which  clu  niistiy  reveals  to  us. 
In  lOlii)  ^raius  ot  sea,  watei  the  f  >d  miiig  ingredients  aie  found; 


L-onsisting  of  sulphuretted  hydrogen,  hydroclilorate  of  iuiimonia,  iodine, 
iron,  copper,  and  even  silver  in  various  quantities  and  proportions, 
according  to  the  hjcality  of  the  specimen.  In  examining  the  plates 
of  copper  taken  from  the  bottom  of  a  ship  at  Valparaiso  which 
had  been  long  at  sea,  distinct  traces  of  silver  were  found  deposited  by 
the  Hca.  Finally,  we  find  dissolved  in  the  ocean  a  peculiar  mucus, 
which  seems  of  a  mixed  animal  and  vegetjiblc  nature  ;  orgsmic  matter 
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1  itt  (1  Up,  lioiu  tl  e  a  iUGt,  ivc  deLompobitiou  ti  iiimimti  il  1  ^eiieia 
tious  of  auimalh  t\1iic1i  liave  disappeaieil  since  the  lieiTuinm^  ot  the 
■world  Thw  matter  ha«  lieen  described  by  the  Count  Maisi^h  who 
deaigiiatee  it  sometimes  aoder  the  nime  of  </}u  eometimes  s.'^  an 
ill  tiiobiiy  The  numeious  salts  which  exist  in  the  sea  tan  neithei  be 
deposited  m  its  bed  nor  exhaled  with  the  \apour  to  be  a^ain  ponied 
Uf  on  the  BLil  m  hhowei?  of  rim  Paitituldr  agents  retain  these  s^dte 
ins  liitiou  transfoim  them  and  present  then  accumulation  Hence 
sea  water  ah;  lys  mamtams  a  certain  de^ee  ot  sa'tuess  and  bitteiueas 
and  the  ocem  continues  to  present  the  chemical  charactei-s  which  it  hai. 
exhibited  in  all  tiiiicH,  varying  only  in  certain  localities  where  more  or 
k'BS  fresh  water  is  poured  into  the  sea  basin  from  rivers  :  thus  the  salt- 
ness  of  the  Mediterranean  is  greater  than  tliat  of  the  ocean,  probably 
because  it  loses  more  water  by  evaporation  than  it  receives  from  its  fresh- 
water affluents.  For  the  opposite  reason,  the  BLick  and  the  Caspian  Seas 
are  less  charged  with  these  salts  The  Deid  Sea  is  so  strongly  impreg- 
nated with  salt  that  the  i  ody  of  a  min  floats  on  its  surface  without 
sinking,  like  a  piece  of  coik  uj  on  ftesh  watei  Ihe  supposed  cause  is 
excessive  evaporation  and  the  al  seme  of  n^ers  of  anv  importance. 

The  saltness  of  the  sea  seems  to  le  generallj  less  towaiiiis  the  Poles 
tlian  the  Equator  ;  but  tl  eie  are  e\cei  tions  to  this  law  In  the  Irish 
Cliannt'l,  neur  the  Cumbeilind  coast  the  watei  contains  salt  equal  to 
the  fortieth  of  its  weight  on  the  coast  of  France  it  is  equal  to  one 
thirty-second  ;  in  the  Baltic  it  is  eqnal  to  a  ti  utieth  at  Teneriiîe,  a 
twenty-eighth  ;  and  oif  the  coast  of  Spain  to  a  si\te  nth.  Again,  in 
many  places  the  sea  is  leas  «alt  at  the  surface  than  at  the  bottom  In 
the  Straits  of  the  Daidanelles  at  Ocn  tantmjpl  the  proportion 
is  as  seventy-two  to  sixtj  two  In  the  Meditem>nean,  it  is  a\  thirty- 
two  to  twenty-nine.  It  s  also  stated  that  as  the  alt  mcieases  at  a 
certain  depth,  the  water  becomes  les>  bitter  At  the  month  ot  the 
gi'eat  rivers  it  is  scarcely  necessary  to  a*ld  that  the  water  is  alwajs  less 
Midine  than  on  shores  which  recene  no  supplies  ot  fresh  watei ,  the 
same  remark  applies  to  sea  watei  m  the  vicmitv  of  poLii  ice,  the 
lueltiug  of  which  is  productive  of  much  hesb  water  A  recent  analj  sis 
of  the  water  of  the  Dead  Sea  by  M  Eoux  guts  .ibout  two  pounds 
of  salt  to  one  gallon  of  water.  No  mineral  water,  if  we  excejit 
lliut  of  ihc  Suit  Ijikc  of  I'tafi,  is  so  largeiv  impregnated  with  saline 
^ulistiiiic-cï^;    the  quantity  of  bromide  of  luugncsi»  it-  I'-riri  gramnicf^ 
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to  tilt;  litre.  The  wiitoi'  of  the  Dead  8t.a,  is,  according  to  tlieae  pro- 
portions, thu  richest  natural  depository  oi'  hromide,  which  it  might 
be  made  to  furnish  abundantly.  The  watera  of  the  great  Lake  Utali  and 
Lake  Ourmiah  in  Persia  are  both  highly  saline.  In  Lake  Ourmiah,  a» 
in  the  Dead  Sea,  the  proportion  of  salt  is  sis  times  greater  than  in  tlie 
ocean.  Many  of  our  freah-watei-  lakes  were  probably  salt  originally,  but 
have  by  degrees  lost  their  saline  properties  by  the  mingling  of  their 
waters  with  those  of  tlie  rivei-s  which  traveine  or  flow  into  them. 
Among  the  lakes  which  appear  to  have  been  divested  of  their  saline 
properties  may  be  mentioned  tlie  great  lakes  ol  Canada  and  the  Sea  of 
Baikal,  in  all  of  whicb  seals  and  other  marine  animals  are  stiU  found, 
which  liave  beeome  acclimatized  as  the  water  gradually  bei'ame  fresîi. 
The  saltness  of  sea  water  increases  its  density,  and  at  the  same  time 
its  buoyancy,  thus  adapting  it  for  bearing  ships  and  other  burdens  on 
its  bosom  ;  moreover,  to  abbreviate  slightly  Dr.  Manry's  remark, 
"  the  brine  of  the  ocean  is  the  ley  of  the  earth  "  From  it  the  sea  derives 
dynamical  power,  and  its  tunents  their  mam  strength  It  is  the  salt  of 
the  sea  tliat  imparts  to  its  waters  those  cuiious  anomahes  m  the  laws 
<;f  freezing  and  of  theimal  dilatation,  that  as,sist  the  rays  of  heat  tr. 
penetrate  its  bosom;  the  salts  of  the  sea  invest  it  with  atlaptafions 
wiiich  fresli  water  could  not  possess  In  the  latter  case,  the  maximum 
density  would  be  thirty-mne  degrees  h\e  HCLOuds  mstead  ot  t^\inty- 
fire  degrees  six  seconds,  when  the  dynamtcai  force  of  tlit  sea  i\oidd  1* 
insufficient  to  put  the  (iiilf  Stream  m  motion  Nor  could  it  nculite 
those  climates  we  call  mai  me 

We  have  said  tluit  sea  w.itei  contains  iif  j.ih  all  the  soluble  "jub 
stances  which  exist  in  the  glolie  "'Ilie  water  which  evaporates  h-om 
the  sea,"  says  Younian,  m  his  "  Chemistry,'  "  la  neatly  pnre,  contaiiun4î 
but  \erv  minnte  traces  if  sJts  TaUing  is  rain  upcn  the  hnd  it 
washes  the  sod  percolates  through  tht  iccky  layers  and  Iccomes 
cliarged  with  sahne  substances  which  are  borne  s  awaid  by  the 
letunung  canenta  The  ocean  therefore  is  the  ^leat  depository  of 
all  substances  that  watei  um  dihsohe  and  c  irrydown  horn  the  surfa<,e 
if  the  cmtinents,  anl  as  theie  is  no  channel  toi  their  escape  they 
\\ould  conft  intl>  dccumtihdt  wen  it  not  foi  the  creatures  which 
inhabit  the  stas  and  utiluc  the  nufenil  thus  biought  within  tliai 
icach         Ilcse  substances    ^le    chloiide     t    sodium     n    maime  salt 
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STilpliates  of  magnesia,  potassa,  liiiie,  and  other  HubstaiiReM  whicli  the 
water  of  varions  seas  is  found  to  contain. 

In  the  year  1847,  I  made  an  analysis  of  water  taken  a  few  leagues 
from  the  coast  at  Havre,  which  gave  the  following  result,  from  one 
litre  {1  pint -760773);* 

Chloriilooi'swiiiiin iVTOl 

Cliloride  of  magiicsimii    ...                 ...  'i''.K'.i 

Sulpliate  of  ma;^Leaifl -l-ilï! 

Pitliiluito  of  liiiiii laio 

(iiil|>lial*'  of  polasKi IVODl 

Uirlioniiti.' urimio                                    ....  (i*i:w 


D.Nidi.  „f  iiuii.  c!irb.niiitc  mill  |)liiwpliiito  ul  mii^'-l  Qiilj- 


Tlie  water  of  the  Mediterranean  contains  more  salts  than  that  of 
the  ocean. 

The  following  are,  acconling  to  M,  ITsiglio,  who  was  one  of  a 
commission  sent  to  examiue  the  different  kinds  of  salt  water  in  the 
south  of  Franco,  tho  component  parts  of  one  hundred  gallons  of 
Jlediterranean  water  : 

(;liir>i'i.io.-f|)oiii:.-.;iiii, 0-105 


SiilpliaU'oniiiif  , 
Cnrboiiatu  iif  liiiii' 
Uromide  of  awUiiiii 
l'rotox[d.!ofmm  . 


We  conclnde,  from  the  qiiantity  of  sea  salt  contained  in  the  water 
of  the  ocean,  that,  if  it  were  spreatl  over  the  surface  of  the  globe,  it 
would  form  a  hiyer  of  more  tlmn  thirty  feet  in  height. 


*  KxamL.ii  C.ii,i|. 
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Tlif  '-ait  (.  nt  1 1  1 II  wta  v,a.tpi  ^11  ps  it  1  i^iPitf  1  il  n^  t^  tli  111  li  sh 
water  ite  a\eiaf,e  spetili  weight  is  1 027  The  deoMtj  ot  tbt 
water  of  tlie  Meditenanean  m  accordmg  to  M  Usigliit  1  02  >  when 
it  the  temjeratuie  at  seventy  deoirees  But  the  saltness  of  the  sea 
\a11e9  verj  much  undei  the  influeuc*  of  a  gre^t  manv  local  cucum 
itaiifps  amoiig  which  wt  must  count  piincipally  currents  windi 
fevourable  to  evaporation  libera  coming  from  the  contmtnt'*  &l 

It  liai  been  lemarked  that  the  sea  is  less  salt  towaids  the  Pi  lei 
than  it  the  Equatoi  that  the  '<altness  inciei&ea  m  general,  with  the 
distance  fi  m  land  and  the  depth  of  the  water  thit  the  intenri 
seas  such  as  the  J  altic  the  Black  Sea  tht  \\hite  Sea  the  Sm  ot  Mii 
mora,  anl  the  Yellow  bea  lie  less  salt  than  the  ocean  The  Mediteï 
lan  an  is  an  exception  to  this  last  rule  it  is  as  we  have  seen  salttr 
than  the  ocean  This  diffcipnce  is  exjlimed  by  the  lact  that  the 
quantitv  if  fienh  water  brought  mtc  it  by  iivera  is  less  than  that  lost 
b>  evaporation  The  Meditenanean  must  therefore  giov»  -«Itei  with 
time  unle%o  its  water  i^i  discharged  mto  the  ocean  bv  a  ounter 
cuuent  which  woild  tnn  under  the  entrent  coming  fiom  the  Atlantic 
by  the  Straits  of  Gril  laltai 

The  Black  Sea  on  the  contrary  the  water  oi  which  has  a  dei  sitv 
of  only  1  013  receives  trim  mers  moie  Iresh  water  than  it  losea  by 
evaporation  The  saltness  of  this  lotenor  sea  is  c  1 1>  half  ai  intense 
as  that  of  the  ocean 

The  Sea  of  A7o\  ml  the  Ta'.pian  Sea  are  still  less  =«U  than  the 
Black  Sea. 

The  following  table  shows  the  relalh'r  composition  of  the  watci' 
in  these  three  interior  seas  : 


Tllncfc  Sai, 

S^,ofA,^v 

Cs.pinii  Srii 

111  inii'^jn-.iiHi.i  n.an- 

\     'S'' 

'^zf  ■ 

'Sf 

\  Chloritle  of  sodiarii      .     . 

.    .    14-01 3;1 

9IS83 

;!'b731 

Clilorûleol'potflasium  .      . 

111802 

0-127!) 

(1-0761 

Chloride  of  lUiigneKhjiii 

l'3(H-> 

0-8870 

0-6324 

Sulphnte  of  iiingncHÏti  . 

14704 

0-7042 

1-2383 

Sulphate  of  lime   .      .     - 

0-11)47 

0-2S7I1 

0-4903 

Bicaibonato  of  uiBEiiLain  . 

O'lmr. 

0- 128(1 

0-012!) 

'■  BicurljouRteofliiiiÈ     .      . 

Ift-mr, 

(l'0221 

0-!70.'> 

!li«mi.lc  of  imiixw^MM.     . 

ii-m->'i 
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Ill  lakas  witliout  any  outlet,  as  the  Dead  Sea.  ami  the  Lake  of 
Ural,  the  Jegree  of  saltiiess  has  considerably  angnieuteJ.  Numerous 
experiments  liave  proved  that  the  water  of  the  Dead  Sea  is  six  times 
salt«r  than  that  of  the  ocean.  MM.  Boutron  and  O'Henry  analysetl, 
in  April,  1850,  after  the  rainy  season,  some  water  of  the  Dead  Sea, 
taken  at  about  two  leagues  from  the  mouth  of  the  Joi'dan  ;  its  density 
was  then  I'lO. 

The  ealtness  of  sea  ^'ater  makes  it  more  fitted  to  cany  ships, 
because  its  density  is  increased  by  the  salts  wliich  are  dissolved  in  it. 
Besides  this,  these  salts  contribute  to  prevent  what  is  called  the 
rorrwj)tmn  of  wider,  caused  by  decomposition  of  the  organic  mutter 
contained  iu  it. 

By  the  table  representing  tlie  composition  of  the  water  of  iln' 
ocean  and  of  lliat  of  the  Mediterranean,  we  see  that  salte  of  lime  and 
potassium,  as  well  as  iodine  and  silicium,  are  only  found  in  infinitely 
small  quantities.  Nevertheless,  the  hme  and  silicium  contained  in  the 
sea  water  are  of  very  great  importance,  for  these  quantities,  which 
appeal-  to  ns  ao  small  in  the  table  of  a  chemical  analysis,  bucome 
enonnous  in  the  entire  extent  of  the  ocean.  The  maiiue  plants  take  i]i 
the  lime,  tlie  silicium,  the  potassa,  and  the  iodides  wliich  are  dissolved 
in  the  sea  ^vater  ;  these  mineral  substances  enter  into  Hieir  textures. 
It  is  from  the  carbonate  of  lime  and  silicium  that  the  marine  animals 
form  their  solid  covering,  their  shell  or  earapajje.  The  infusoria  make 
use  of  the  lime,  silicium,  and  potassa  for  the  same  purpose.  It  is  by 
the  hie  and  hibits  ot  the  johpi  that  we  exflam  these  Coal  Ihiwh 
louud  m  the  sea  the  existence  of  which  has  I  eeii  a  suijeet  ot  much 
ist<  nishment  and  ou^'lit  therefore  to  hnl  a  place  m  this  chapter 

The  Pacitic  an  1  Indi  n  Oceans  are  stud  c  1  with  i«lanJt  m  a  '-tatt 
ol  formation  whuJi  (we  their  on^in  tj  tlie  polvpi  and  coralhie'^ 
Jhe^e  /lojhjtes  extract  from  the  sea  watur  the  Ine  and  •iiliLium 
wliidi  aie  found  theie  m  the  state  ot  solulle  wits  In  or  lei  to  f^iow 
and  develope  the^  must  be  continually  under  water  They  aie  con 
stantly  pioduc  n.,  calcareous  deposits  these  dtpcsits  nse  lapidh  and 
at  last  reich  the  fimla»,e  of  the  watei  Then  the  seaweed  and  iiibbiih 
ot  all  kindi  tint  the  sea  carries!  along  with  it  aiiesled  by  these 
emerged  masses  cover  them  with  a  la^ei  of  leitile  soil  which  is  soon 
co\eied  with^e„etiti  n  as  the  buds  and  the  waxs  bimg  seels  thithei 
The  Coral  Islunils  oi  the  Pacific  are  foiined  in  thih  waj 
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TlipRO  islands  aix;  in  general  wiOl  wooded.  It  is  almost  always  tlie  I'asc, 
that  tlie  summits  of  the  Corai  Islands,  whicli  emerge  simultaiieoiiely 
raimd  another  submarine  summit,  join  and  form  si  circuit  in  the  shape 
of  a  ring,  the  centre  of  which  is  a  little  lake,  in  which  are  found  large 
(jnantities  of  shells  producing  pearls  and  mother-of-pearl.  The  islands 
of  Oeno  nnd  Whitsuaday,  in  the  archipelago  of  Pomotou,  are  of  this 
kind.  With  time,  this  ring  grows  bi-oader  ;  the  openings,  which  gave 
aecesR  to  the  interior  lagoons,  close  ;  and  when  the  little  interior  lake 
has  been  filled  or  dried  up,  the  island  becomes  gnidually  like  an 
ordinary  island.  The  archipelagoes  of  the  Maldives,  Chagos,  and 
the  Lacciidivea,  in  the  south  of  India,  are  all  of  madreporic  origin. 
Among  those  islands,  deeignated  under  the  name  of  atolh,  there  are 
some  BO  recent  that  our  liitbers  might  have  seen  them  ria^  from  the 
lied  of  the  oceaai. 

Tliese  aggregations  form  numerous  reelK,  The  large  islands  of  this 
archipelago  ai^e  surrounded  by  a  barrier  of  reefs,  the  flow  work 
of  the  polypi,  which,  rising  at  a  certain  distance  from  the  coast, 
renders  the  approach  very  dangeiwis.  The  eastern  coast  of  Aus- 
tralia, between  nine  and  twenty-five  degrees  of  south  latitude,  in 
provideil  with  a  belt  of  this  sorf.  The  coi-al  liank,  called  the  Great 
Barrier,  is  a  thousand  and  sixty-two  miles  long,  and  lias  an  average 
breadth  of  thirty  miles,  giving  a  snrface  of  thirty-oiie  thousand  eight 
hundred  and  sixty  square  miles. 

Tlie  walls  formed  by  tlio  polypi  are  always  perpendicular,  and 
the  sea  is  often  of  great  depth  in  the  neighbonrhood  of  these  islands. 
Sometimes  ihe  first  plateau  is  destroyed,  and  lowered  by  the  action 
of  the  water;  the  polypi  then  begin  their  edifice  again  npon  this 
new  base.  The  island  of  Taliiti  rests  on  a  volcanic  shell,  the  siun- 
mit  of  which  is  about  a  mile  and  a  quarter  alwve  the  level  of 
the  sea. 

Mr,  Darwin  has  given  a  very  interesting  description  of  the  atolls  of 
the  Srrnda  group.  We  borrow  from  this  description  some  details  rela- 
tive to  these  estraordinaiy  formations. 

It  was  formerly  believed  that  the  circular  structure  of  coral  reefs 
wa''  caused  by  old  volcanic  craters,  upon  which  the  polypi  built  up  their 
edifices.  But  tliis  theory  does  not  accoitl  with  fact,  and  it  seems,  in 
general,  difficult  to  btdieve  in  a  volcanic  upheaval  of  the  ground  as 
the  base  of  madreporic  formations  ;    for  the  polyiii  cannot  live  under 
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vtry  tleep  witei  aud  it  ^^o«ld  be  impossible  to  iliii  t  tl  t  tlip  1  tt  ui 
ot  the  sea  h'is  e^erjwbeie  ii-^en  to  the  same  le^el  It  is  theiel  re 
more  probable  tliat  the  fonndtitions  of  the  Coral  Jshnds  are  onlj 
natural  eleiationa  of  the  bottom  of  the  'iea,  ci  submeiged  moantami 
not  hi  irom  the  surWe  of  which  the  polyjji  bavf  taken  possession 
in  order  to  raise  their  stmctun.'j  It  is  a  cnnjns  fact  that  tl  i 
liameis  of  coral  which  run  parallel  to  the  coast  are  always  sepa 
lated  by  a  bioad  canal,  analogous  to  the  lagoooe  in  the  atoll  and  of 
a  breadth  larjinf?  from  one  to  t\>Lhe  miles  One  of  these  reefe  m 
closes  at  times  a  dozen  rocky  islands  In  the  islanl  ot  Btlaboîa  the 
baiii>^i  IS  tiansformed  into  dry  land ,  but  the  white  hne  of  enormons 
leefs  with  small  inlands  crownfd  inth  cocoa  nut  tiees  seatttied  here 
lud  theie,  Bepaiates  the  dirk  ocean  fiom  the  placd  surface  ot  the 
niteiior  canal,  ^ho»e  limpid  ^^ater  bathes  an  alluvial  soil  covered 
\Mth  a  tropical  vegetation  This  many-coloured  riband  stretches  out 
at  the  foot  of  the  wild  and  abiupt  mountains  of  the  centre. 

hi  the  year  18.'>8,  Mr.  Dai-iyin  explored  m  particular  the  island  of 
Keeling,  or  of  cocoa-nuts,  to  tJie  south  of  Sumatra.  It  is  formed  of  a 
circle  of  reefs,  crowned  by  a  wi'eath  of  very  nai-row  islets,  which  leave 
towards  the  north  a  passage  for  ships.  In  the  interior  of  the  anchor- 
age the  water  is  a  calm  and  transparent  lagoon,  so  pure  that  the  white 
and  level  bottom  is  clearly  «eeii  ;  this  lagoon  is  many  miles  broad, 
Mr.  Darwin  landed  with  Captain  Fitzroy  upon  an  islet  at  the  farther 
end  of  the  lagoon,  in  order  to  see  the  waves  break  on  the  reefs  to 
windward.  The  cocoa-nut  palms  formed  fratoons  of  emerald-gi'eeu, 
clearly  defined,  against  the  deep  blue  of  the  sky  ;  the  flat,  calcareous 
beach,  with  scattered  blocks  of  white  stone,  was  bathed  by  the  foaming 


Besides  the  Nuljstances  named,  sea  %yater  also  contains,  in  infiiiitesi- 
mally  small  quantities,  metals  such  as  iron,  copper,  lead,  and  silver. 
The  old  copper  collecting  round  the  keels  of  ships  sometimes  contains 
so  much  silver  that  it  has  been  thought  worth  extracting  !  A  cuiioua 
calculation  has  been  attempted,  based  on  the  age  of  ships  and  the 
distance  they  have  gone  during  all  their  voyages,  to  show  that  the  sea 
contains  in  solution  two  million  tons  of  silver,* 


d  by  Google 


COMAh  ISLANDS. 

Tlie  follon'iiig  qnpstioii  is  one  tliat  the  uneducated  ottcii  askfi 
himseif  without  being  aWe  to  fimS  a  satisfactory  answer;  and  the 
learned  have  not  been  more  fortunate  in  their  interrogations  :  Whence 
comes  the  salt  and  other  substances  held  in  solution  in  the  ocean  ?  In 
other  terms,  what  is  the  cause  of  the  saltiiess  of  sea  water  ? 

Some  persons  take  delight,  very  foolishly,  in  satisfying  cliildish 
curiosity  by  silly  answers.  Born  near  the  shores  of  the  Mediter- 
ranean, with  the  sea  always  before  my  eyes,  I  once,  when  quite  a  child, 
addressed  this  question  to  those  who  were  neat  me.  Some  persons, 
who  pretended  to  be  very  clever,  told  me  that  the  sea  was  salt, 
because  certain  ships  were  chitrged  to  throw  into  it  regularly  large 
pyramids  of  salt  like  those  we  see  heaped  up  on  the  banks  of  our 
salt-pits.  It  is  not  irreverent  to  say  that  the  theories  presented 
by  certain  mvanh  to  account  for  the  saltness  of  the  sea  are  not  much 
more  to  the  purpose  than  the  naïve  explanation  mth  which  I  was 
answered  m  my  childhood.  Some  of  them,  indeed,  state  that  the  salt 
is  engendered  spontaneously  at  the  bottom  of  the  sea;  others,  that 
the  tributary  rivets  are  sufficient  to  supply  it.  If  our  readers  will 
tnm  ba(;k  to  the  first  few  pages  of  "  The  World  before  the  Deluge," 
they  will  understand  the  very  simple  geological  explaruition  that  we 
five  going  to  give  of  the  origin  of  different  substances  dissolved  in  sea 
water. 

In  the  first  stage  of  our  planet,  before  the  watery  vapours  contained 
in  the  primitive  atmosphei-e  were  condensed,  and  before  they  had 
l>egan  to  fall  on  the  earth  in  the  form  of  boiling  rain,  tlie  shell  of  the 
t-artli  contained  an  infinite  variety  of  heterogeneous  mineral  substances, 
some  soluble  in  water,  others  not.  When  rain  fell  on  the  hurnrug  sur- 
face fût  the  first  time,  the  watei-s  became  charged  with  all  the  soluble 
substances,  which  were  reunited  and  afterwards  deposited  ;  accumu- 
lating in  the  large  depressions  of  tlie  soil.  The  seas  of  the  primitive 
globe  were  thus  formed  of  rain  water,  holding  in  solution  all  that  the 
earth  had  given  up,  collected  in  large  basins.  Chloride  of  sodium,  sul- 
phates of  soda,  magnesia,  potassium,  lime,  and  silicium,  in  the  form  of 
soluble  silicate  ;  in  a  word,  every  soluble  matter  that  the  primitive  globe 
contained  formed  part  of  the  mineral  contingent  of  this  water.  If  we 
reflect  that  through  all  time  up  to  the  present  day  none  of  the  general 
laws  of  nature  have  changed — if  we  consider  that  the  soluble  substances 
contained  in  the  water  of  the  primitive  seaiJ  have  remained  there, 
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.111(1  that  tlio  I'resli  ïv.itei  ol  the  rivers  constantly  rcplaois  the  watoi- 
wliieli  disapiiears  bj  evaporation — we  have  the  true  explanation  of 
the  saltneas  of  sea  uatei  "  It  is  a  very  simple  theory,  it  is  tnie,"  adds 
M.  Figuier,  "  but  one  that  we  have  found  nowhere,  and  the  responsi- 
bility of  which  we  theietore  claim.  The  chloiide  of  sodium  is  by  no 
means  the  only  suh'.tance  dissolved  in  sea  water.  It  contains,  beside^*, 
many  ofclier  mineial  substances  ;  in  slioii,  every  sol-uhle  salt  on  the 
face  of  the  globe,  and  along  with  them,  portions  of  different  metals  in 
infinitely  small  quantities 

The  mean  temperatmc  ot  the  am-fece  of  the  sea  is  nearly  the  same 
as  the  atmosphere,  so  long  as  no  currents  of  heat  or  cold  interpowe 
their  perturbing  influence  In  the  neighlwurhood  of  tlie  Tropics,  it  ap- 
pears that  the  smface  ol  the  watfir  is  slightly  warmer  than  the  ambient 
air,  but  experiments  on  the  temperature  of  the  sea  from  the  surface  to 
the  bottom  reveal,  according  to  our  author,*  "  some  evidence  which 
establishes  a  curious  law.  In  very  deep  water  a  perfectly  unifonu 
temperature  of  four  degi^eea  below  zero  prevails,  which  corresponds,  as 
physics  have  estabHshed,  to  the  maximum  density  of  wat*r.  Under  the 
Equator  this  temperature  exists  at  the  depth  of  seven  thousand  feet.  In 
the  Polar  regions,  where  water  ia  colder  at  the  surface,  this  temperature 
is  maintained  at  four  thousand  sis  hundred  feet.  Tiie  isothermal 
lines  of  four  degrees  form  a  line  of  demarcation  between  the  Zones, 
where  the  surface  of  the  sea  is  colder,  and  tliose  where  it  is  warmer 
tiian  the  bed  of  four  degrees  below  zero."  This  is  more  clearly  shown 
in  Fig,  4,  which  represents  a  section  of  the  ocean,  the  curved  line 
which  touches  two  points  at  the  surface  indicating  the  depths  where 
the  temperature  is  constantly  fixed  at  four  degrees. 

Dr.  Maury's  account  of  this  phenomenon  is  asserted  with  less  confi- 
dence. The  existence  of  an  isothermal  floor  of  the  ocean,  as  he  calls 
it,  was  first  suggested  by  the  observations  of  Kotzebue,  Admiral 
Beechey,  and  Sir  James  C.  Eoss.  "Its  temperature,  according  to 
Kotzebue,  ia  thifty-six  degrees  Fahr.,  or  four  degrees  Cent.  ;  the 
deptli  of  this  bed,  of  invariable  and  uniform  temperature,  is  twelve 
hundred  fathoms  at  the  Equator  ;  thence  it  gradually  rises  to  the 
pai-allel  of  about  flfty-ais  degrees  north  and  south,  when  it  erojîs  out, 
and  there  the  temperature  of  the  sea  from  top  to  bottom  is  conjectui-c^I 
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to  IiL!  iKTmsmeiit  at  thirty-six  dcgitvs.  Tlie  place  of  tliis  outciM|i,  no 
iloiibt,  sliifts  with  tlie  seasons,  vibratinff  nortli  ftTi<l  sontli,  after  tht' 
manner  of  the  Calm  belts.  Proceeding  onwards  to  the  Frigid  zones, 
this  aqueous  atnttuiii  of  an  tiuchangirg  temperatiu'e  dips  again,  and 


continues  to  mdiiie  till  it  leaches  the  Poles  at  the  depth  of  se^en 
hundifd  and  fift\  tathoms ,  so  that  on  the  e  [natoriil  sidt  ul  the  out 
crop  the  water  above  thb  ihotheimal  floor  is  thf  ^\a^ll  i  but  m  Polii 
f>eas  the  supernatant  water  w  the  cîldi  i 

In  the  &alme  propeities  of  sea  \\atei  Maury  diseoveit.  one  of  the 
pnntipal  iorce-»  iiom  which  currente  in  the  ocean  pioeeed  'The 
hnne  of  the  o<(.aii  is  the  ley  of  the  earth,"  he  hh^h,  from  it  the  sea 
dfiney  dynamical  powtrs  and  it&  currents  then  main  strength 
Hf  lice,  to  tmderstand  the  dynamics  of  tlie  ocean,  it  is  Decenary  to 
study  the  efiects  of  then  saitness  upon  the  eijuilibrmm  of  the  wavts 
AA'hy  is  the  sea  made  salt  '  It  is  the  '^Its  of  the  sea  that  impart  to 
its  waters  those  curious  anomalies  in  the  laws  of  fieezing  antl  of 
theimal  dilatation  It  is  the  salts  of  the  sea  that  assist  the  ra}s  of 
heat  to  penetrate  its  bosom  "  The  ciiciilation  of  the  octan  la  indis- 
pensable to  the  distnbution  of  tempeiature— to  the  maintenance  of 
the  meteorological  and  climatic  conditions  which  rule  the  de^ebp- 
nuut  of  life,  and  this  cuciihtion  could  not  exist— at  least,  the 
characti  i  oi  its  waters  would  be  completely  changed— if  they  were 
iresh  lu  place  of  salt  "  Let  us  imagine,'  sayt>  M  Julien,  '  that 
the  sea,  now  entiiely  composed  of  Iresh  watir,  oi  one  umfonii 
temperature  fiom  th     Pole  to  the  Ejuatoi,  »nd  fian  the  surface  ti> 
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deptlis  ;  tlie  solar  lieat  would  peaetrate  tlie  liquid  beds 
nearest  to  tlie  Equator;  it  would  dilate  tliem,  so  as  to  I'aise  them 
above  their  primitive  level  ;  by  tbe  single  effect  of  gravitation,  they 
would  glide  on  the  surface  towards  the  polar  zones.  The  absence  of 
all  solar  radiation  would  tend,  on  the  contrary,  to  cool  and  contract 
them  without  this  tendency.  An  exchange  would  be  established 
from  the  extremities  towards  the  centre;  in  other  words,  a  counter 
current  of  cold  and  heavy  water,  calculated  to  replace  the  losses  occa- 
sioned by  the  action  of  solar  radiation,  would  descend  from  the  Poles, 
but  quite  maintaining  itself  beneath  the  light  and  warm  cuiTent  from 
the  Equator." 

In  a  like  system  of  general  circulation,  the  physical  properties  of 
pure  water,  which  attains  its  maximum  of  density  foui'  degrees  below 
zero,  would  produce  the  most  singular  consequences.  As  its  tempera- 
ture rose  above  that  point,  the  water  would  become  lighter,  having, 
consequently,  a  tendency  to  ascend  towards  the  upper  beds.  After 
this,  the  equatorial  current,  meeting  in  its  progress  towards  the  Poles 
the  cold  water,  would  itself  be  cooled  down  ;  and  when  its  temperature 
had  reached  four  degi-ees  below  zero,  being  now  heavier  than  the  polar 
current,  would  change  places  with  it,  descending  until  it  reached  water 
equally  dense,  while  tlie  polar  current  would  ascend.  Hence  would 
arise  a  sort  of  confusion  of  cuiTents  which  would  give  to  a  fresh-water 
ocean  the  strangest  results,  disarranging  every  instant  the  regular 
circulation  of  its  waters.  It  could  not  be  so,  however,  in  an  ocean  of 
salt  water,  which  attains  its  masimnia  specific  grarity  at  two  degrees 
below  aero.  By  evaporation  at  the  surfece  it  is  concentrated  and  pre- 
cipitated, and  thus  rendered  denser  than  tliat  immediately  below  the 
surface.  It  consequently  smks,  while  the  lower  beds  come  up  to  replace, 
in  order  to  modify  it,  and  in  tuin  to  be  precipitated  in  the  same  manner. 
"  In  this  manner  we  find  established  a  continually  ascending  and 
descending  movement,  which  carries  down  into  the  depths  of  ocean 
the  water  waimed  at  the  surface  by  the  solar  rays  of  the  Torrid  zone. 
This  double  vertical  current  facihtates  and  prepares  the  grand  horizon- 
tal current  which  puts  these  submarine  reservoirs  of  heat  in  com- 
munication vrith  the  lower  beds  of  the  glacial  sea.  In  the  Arctic 
basin  the  clouds,  the  melted  snow,  and  the  great  rivers,  which  have 
their  mouths  on  the  north  of  both  continents,  produce  considerable 
quantities  of  fresh  water,  which,  mixing  with  the  waves  of  the  Polar 
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Seu,  form  a  Ijed  of  mean  density  light  enough  to  maintain  itself  and 
flow  oif  towards  the  Atlantic  Ocean.  These  snrfac«  movements  deter- 
mine in  the  lower  regions  certain  contrary  movements,  whence  origi- 
nate the  powerful  counter  currents  which  aeeend  the  Straits  from 
Baffin's  Bay  and  reappear  in  the  mysterious  Polynia  of  Kane,  difl'us- 
ing  there  its  treasure  of  heat  brought  from  intertropical  Beas,"  Dr. 
Kane,  in  his  interesting  Narrative,  reports  an  open  sea  north  of  the 
parallel  oE  eighty-two  degrees  which  he  and  his  party  crossed  a  barrier 
of  ice  eighty  miles  broad  to  reach,  and  before  he  reached  it  the  ther- 
mometer marked  sixty  degrees.  Beyond  this  ice-bound  region  he  found 
himself  on  the  shores  of  an  iceiess  sea,  extending  in  an  unbroken  sheet 
of  water  as  far  as  the  eye  conld  reach  towards  the  Pole.  Its  waves  were 
dashing  on  the  beach  with  the  swell  of  a  great  ocean  ;  the  tides  ebbed 
and  flowed.  Now  the  q^aestion  arises.  Where  did  those  tides  have  their 
origin  ?  The  tidal  wave  of  the  Atlantic  could  not  have  passed  under  the 
icy  barrier  which  De  Haven  found  so  firm  ;  therefore  they  mast  have 
been  cradled  in  the  cold  sea  ronnd  the  Pole  ;  in  which  ease  it  follows  that 
most,  if  not  all,  the  unexplored  regions  about  the  Pole  must  be  covered 
with  deep  water,  the  only  source  of  strong  and  regular  tides.  Seals  were 
sporting  and  waterfowl  feeding  in  this  open  sea,  as  Dr.  Kane  tells  ns, 
and  the  temperature  of  the  water  which  rolled  in  and  dashed  at  his 
feet  with  measured  beat  was  thirty-six  degi'ees,  while  the  bottom  of 
the  icy  barrier  of  eighty  miles  was  probably  hundreds  of  feet  below  the 
surface  level. 

"  The  existence  of  these  tides,"  says  Maury,  "  with  the  immense 
flow  and  drift  which  annually  take  place  from  the  Polar  Seas  and  the 
Atlantic,  suggests  many  conjectures  as  to  the  condition  of  these  unex- 
]>!ored  regions.  "Whalemen  have  always  teen  piizzle<l  as  to  the  breed- 
ing place  of  the  great  whale.  It  is  a  cold-water  animal,  and,  following 
up  the  train  of  thought,  the  question  arises,  Is  not  the  nursery  tor  the 
great  whale  in  this  Polar  Sea,  which  is  so  set  about  and  hemmed  in  by 
a  hedge  of  ice  that  man  may  not  trespass  there  ?" 

One  or  two  points  worthy  of  notice  may  be  recorded  here.  Shallow 
water,  and  water  near  the  coast,  or  covering  raised  sand-banks,  is  colder 
tlian  water  in  (he  open  sea.  Alexander  von  Humboldt  explains  this 
phenomenon  by  supposing  that  deep  watei's  of  higher  temperature 
[  from  the  lowest  depths   and  mingle  with  the  upper  beds. 
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FoffS  ure  frKpieiitly  ibnued  over  aniid-banis,  Ixjcause  the  cold  water 
which  coverw  tliem  produces  a  local  precipitation  of  atmospheric  vnpour. 
The  contour  of  these  fo^  are  perfectly  defined  when  seen  from  a 
flistance:  they  reproiluee  the  form  and  accidents  due  to  the  suh- 
iiiai'ine  Hoil.  Moreover,  we  often  see  clouds  iirre.-ited  over  the^e  points, 
which  looii  from  afer  like  tlie  peaks  of  mountains. 
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The  ouBiVN  is  a  scene  of  iinceasiiig  agitation  ;  "  its  vast  surface  rises  and 
falls,"  to  nse  the  image  suggested  by  Sclileiden,  "  as  if  it  were  gifted 
with  a  gentle  power  of  respiration  ;  its  movemente,  gentle  or  powerful, 
alow  or  rapid,  are  all  determined  by  differences  of  temperature." 

Heat  increases  its  volume  and  changes  the  specific  gravity  of  the 
water,  which  is  dilated  or  condensed  in  proportion  to  the  change  of 
temperature.  In  proportion  as  it  cools,  water  increases  in  deiaity,  and 
descends  into  the  depths  until  it  reaches  a  constant  temperature  of 
four  degrees  twenty-five  minutes  lielow  zero,  which  it  preserves  in  all 
latitudes  at  the  depth  of  a  thousand  yards,  accordmg  to  M.  D'Urville. 

If  the  water  continues  to  cool,  and  reaches  zero,  it  becomes  lighter 
than  it  was  at  four  degrees  twenty-five  minutes,  and  ascends  in  a 
stat<!  of  congelation — a  pi-ocess  wliich,  by  an  admirable  provision  of 
nature,  can  only  tate  place  at  the  suriace.  So  long  as  the  tempe- 
rature is  above  four  degrees  twenty-five  minutes,  water  is  light,  and 
iiscends  to  the  sur^ce,  whOe  colder  water  sinks  to  the  bottom. 
Biilow  four  degrees  twenty-five  niimites  the  process  is  reversed  ;  the 
tirst  phenomenon  is  always  in  force  under  the  Equator,  the  second 
near  the  Poles.  The  evaporation,  wliich  is  in  contiunal  oijeration  in 
warm  seas,  forming  vjist  itdu-cloutls  at  the  expense  of  the  sea,  is  com- 
jKiuaated  by  unceasing  currents  of  colder  water  fiowing  from  the  Poles. 
This  evaporation  has  a  direct  influence,  moreover,  on  the  density  of 
s;'a  water,  and  is  pointed  out  by  Dr.  Maiuy  as  a  lemtirkable  instance 
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of  tLe  compensations  by  which  the  oceanic  waters  are  governed  : 
"  According  to  Eodgers'  observations,"  he  says,  "  the  average  specific 
gravity  of  sea  water  on  the  parallels  of  thirty-fotu-  degrees  north  and 
south,  at  a  mean  temperature  of  sixty-four  degrees,  is  just  what  it 
ought  to  be,  according  to  saline  and  tliermal  laws;  hut  its  specific 
gravity,  when  taken  from  the  Equator  at  a  mean  temperature  of  eighty- 
one  degrees,  is  much  greater  than,  according  to  the  same  laws,  it  ought 
to  be— the  observed  difference  being  ■iJUlô,  whereas  it  ought  to  be 
■0^'2'}.  Let  us  inquire,"  he  adds,  "  what  makes  the  equatorial  waters 
so  much  heavier  than  they  ought  to  be. 

"  The  anomaly  occurs  in  the  trade-wind  region,  and  is  best  de- 
veloped between  the  pai-allel  of  forty  degrees  in  tbe  North  Atlantic  and 
tlie  Equator,  where  the  water  grows  warmer,  but  not  proportionally 
lighter.  The  water  sucked  up  by  the  trade-winds  is  fresh  water,  and 
the  salt  it  contained,  being  left  behind,  is  just  sufficient  to  counteract 
by  its  weight  the  effect  of  thermal  dilatation  upon  the  specific  grarity 
uf  water  between  the  parallels  of  thirty-four  degrees  north  and  south. 
The  thh'sting  of  the  trade-winds  for  vapour  is  so  balancetl  as  to  pro- 
duce perfect  compensation,  and  a  more  beautiful  instance  than  we  have 
here  stumbled  upon  is  not,  it  appears  to  me,  to  be  found  in  the  mecha- 
nism of  tbe  universe." 

Tbe  oceanic  currents  are  due  to  a  great  number  of  causes:  tlie 
duration  and  force  of  the  winds,  for  instance  ;  the  rise  and  fall  of 
tides  all  over  tbe  globe  ;  the  variations  in  the  density  of  the  waters  ; 
acconiing  to  its  temperature,  and  the  evaporating  powers  of  the  atmo- 
sphere ;  the  depth  and  degree  of  saltness  to  which  we  have  alreatly 
alluded  ;  finally,  to  the  variations  of  bai'ometric  pressure. 

The  curienta  whicli  furrow  tbe  OLean  pe'ient  a  stnkmg  contrast  with 
the  iramoblity  of  the  neighbouring  waters,  they  foim  rivera  ot  a 
dctermmate  bzeadth  whose  1  anks  are  formed  by  tbe  watei  ui  repose, 
and  wlioie  cour«e  is  olten  made  quite  perceptible  bj  the  M-aths  and 
other  iquatic  plants  winch  follow  m  then  tram 

la  Older  to  rompiehend  the  origm  ol  the=*e  jjeliK/u  inen>  it  w 
necessary  to  considei  the  laws  wliich  govern  the  atmospheric  currents, 
m  paiticulai  tbe  ttade  wiiidf  '  Henc*  sa>s  Mauiy  'm  stud^mg 
the  s'vstem  ol  oceanic  cnculation  we  set  out  with  tbe  veiy  sumplc 
assumption  that  hom  what€\ei  part  ot  the  ocejin  a  cmient  is  found 
to  mn    ti  that  vmt   pait  a  cuiient  cl  cquil  \olnme  i-  bound  to 
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rctiivo  ;  fùï  on  this  principle  is  kised  tlie  wliole  system  nf  uiinciits 
Liud  uoitnter  cnrreiits."  Tlie  differences  of  temperature  between 
equinoctial  and  polar  couatries  genei^ate  two  opposing  ciuTents, 
the  upper  one  proceeding  from  the  Equator  to  the  Poles,  the  lower 
one  directed  from  the  Poles  towards  the  Equator.  On  reaching  the 
Equator,  the  cold  cniient  ot  air  from  the  Poles  is  warmed  and  lariiicd, 
jmd  ascends  to  the  upper  beds  of  the  atmosphere,  whence  it  is  again 
led  til  its  pomt  of  (iepaituiL  ;  there  it  ia  again  cooled,  and  returns 
with  the  li>^\er  turient  towards  the  tropical  I'egions,  But  the 
rotatoij  moiement  ot  the  earth  modifies  the  direction  of  these  atmo- 
spheric currents.  Ths  movement  by  which  it  is  carried  Irom  west  to 
east  being  almost  nothing  at  the  Poles,  but  inconceivably  rapid  under 
the  Equator,  it  follows  that  the  cold  air,  in  proportion  as  it  advances 
towards  the  Tropics,  ought  to  incline  a  little  towards  the  west.  This 
ia  just  what  takes  place  with  the,'-e  counter  currents.  The  north-ead, 
triiÂe-winds,  which  prevail  in  the  northern  hemisphere,  move  in  a  sort 
of  spiral  curve,  turning  to  the  west  as  they  rush  from  the  Poles  to  the 
Equator,  and  in  the  opposite  direction  as  they  move  from  the  Equator 
towards  the  Poles  ;  the  immediate  cause  of  this  motion  being  the 
roktion  of  tlie  eai-th  on  its  asis.  "The  eai'tli,"  says  Dr.  Maury, 
"  moves  from  west  to  east.  Now,  if  we  imagine  a  particle  of  atmu- 
spliere  at  the  North  Pole,  where  it  is  at  rest.,  to  be  put  in  motion  in  a 
straight  hne  towards  the  Equator,  we  can  easily  see  how  this  particle  of 
air,  coming  fiom  the  veiy  axis  of  diurnal  rotation,  where  it  did  not  par- 
take of  the  diurnal  motion,  would,  in  consequence  of  its  own  vis  ineHiie, 
find  as  it  travelled  south  that  the  earth  was  slipping  from  under  it,  as  it 
were,  and  it  would  appear  to  be  coming  from  the  noiih-east  and  going 
towards  the  so  ith  west    in  othei  words  it  w  o  il  1  be  a  noi  th  east  w  md 

In  the  same  mannei  the  ujpei  currents  of  air  which  proceed 
towards  the  Poles  with  equatorial  up  dity  ought  to  ut  tup  the  atmo- 
spheric beds,  whuh  are  gifted  with  much  «mallei  itpihtj  of  motion 
towards  the  Poles  and  tarn  tlem  toftaida  tie  eist  in  consejnence 
These  are  th^  «outh  west  anl  niith  west  coimtci  trale  winds  which 
passing  above  the  no  tl  and  loi  ill  ti4  b  }  often  sweej  the  smf  ce 
of  the  sea  in  the  Iititudis  ot  the  Temperatt.  /one  The  two  /  ?  s  aie 
separated  by  i  belt  more  or  1  ss  bioad  where  tl  l  iiiction  f\perienced 
at  the  surlact,  if  tie  sta  neutiahzes  then  unguis  tow  aids  the  west  m 
general,  the  cuiient  oi  air  there  w  in  asixnliug  current      This  belt 
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which  does  not  exactly  correspond  with  the  Equator,  is  called  the  /oree 
of  Calms,  where  atmospheric  tempests  frequently  occur,  and  the  winds 
make  the  entire  tour  of  the  compass,  which  has  acijuired  for  them  the 
name  of  tornadoes. 

The  trade-winds,  whose  movement  towards  the  west  is  retartled  by 
the  friction  which  the  waves  of  the  ocean  oppose  to  them,  communi- 
cate to  these  waves,  by  a  sort  of  reaction,  a  tendency  towards  tlie  west, 
or,  to  speak  more  exactly,  towards  the  south-west  in  the  northern  hemi- 
sphere, and  towards  the  north-west  in  the  opposite  hemisphere.  The 
currents  on  the  suiface  of  the  water  which  result  from  this  reaction, 
reunite  under  the  Equator,  and  form  the  ffrancl  equinoctial  current 
which  impels  the  waters  of  the  east  towards  the  west.  This  movement 
is  stronger  at  the  edges  than  in  the  middle  of  the  current,  because  tlie 
force  which  produces  it  acts  there  with  more  energj'  :  it  results  from 
this,  that  the  currents  bifurcate  more  readily  when  any  obstacle  pre- 
sents itself  to  its  movement.  In  the  Atlantic  Ocean,  bifurcation  tates 
place  a  little  to  the  south  of  the  Equator  ;  the  southern  branch  descends 
along  the  coast  of  Brazil,  and  probably  returns  by  reascending  along  the 
west  coast  of  Africa.  The  northern  branch  follows  the  coast  of  Brazil 
and  Guiana,  enters  the  Sea  of  the  Antilles,  and  directs  its  course,  rein- 
forced by  the  current  which  reaches  it  from  the  north-east,  into  the 
Bay  of  Honduras,  traverses  the  Yucatan  Channel,  and  enters  the  Gulf 
of  Mexico,  whence  it  debouches  by  the  Florida  Channel,  under  the 
name  of  the  Gulf  Stream.  Of  this  oceanic  marvel  Dr.  Maury  obseiTes 
that  "  there  is  a  river  in  the  bosom  of  the  ocean  ;  in  the  several 
droughts  it  never  fails,  and  in  the  mightiest  floods  it  never  overflows  ; 
its  banks  and  its  bottom  axe  of  cold  water,  while  its  current  is  of  warm  ; 
it  takes  its  rise  in  the  Gulf  of  Mexico,  and  empties  itself  into  the  Arctic 
Seas.  This  mighty  river  is  the  Gulf  Stream.  In  no  other  part  of  die 
world  is  there  such  a  majestic  flow  of  water  ;  its  current  is  more  rapid 
than  the  Amazon,  more  impetuous  tlian  the  Mississippi,  and  its  volume 
is  more  than  a  thousand  times  greater.  Its  waters,  as  far  as  the 
Carolina  coast,  are  of  incligo  blue  ;  they  are  so  distinctly  indicated 
tliat  their  line  of  junction  can  be  marked  by  the  eye."  Such  is  Dr. 
Maury's  description  of  tliis  powerful  current  of  warm  water,  which 
traverses  tlie  Atlantic  Ocean,  and  inflnences  in  no  slight  manner  the 
climate  of  Northern  Europe,  and  especially  our  own  shores. 

The  Gulf  Stream  thus  described  by  the  American  savant  issues  from 
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the  Florida  Channel,  with  a  breadth  of  thirty-four  miles,  and  a  depth 
of  two  thousand  two  hundred  feet,  moving  at  the  rate  of  four  and  a 
half  miles  per  hour.  The  temperature  of  the  water  in  the  vicinity  is 
about  thirty  degrees  Cent,  From  the  American  coast  the  current  takes 
a  north-east  direction  towards  Spitzbergen,  its  velocity  and  volume 
diminishing  as  it  expands  in  breadth.  Towards  the  forty-third  degree  of 
latitude  it  forms  two  branches,  one  of  which  strikes  the  coast  of  Ireland 
and  of  Norway,  whither  it  freijuently  transports  seeds  of  tropical  origin  : 
it  also  warms  the  frozen  waters  of  the  glacial  sea.  The  other  branch, 
inclining  towards  the  south,  not  far  from  the  Azores,  visits  the  coasi 
of  Africa,  whence  it  returns  to  the  Antilles.  Throughout  this  vasi 
en-cuit  may  be  seen  all  sorts  of  plants  and  driftwood,  with  waifs  and 
strays  of  every  description  borne  on  the  bosom  of  the  ocean.  "  Mid- 
way the  Atlantic,  in  the  triangular  space  between  the  Azores,  Cana- 
ries, and  Cape  de  Verd  Islands,  is  the  great  Sargasso  Sea,  covering 
an  area  eqnal  in  extent  to  the  Mississippi  Valley  :  it  is  so  thickly 
matf«d  over  with  the  Gulf  "Weed  (Fucua  Natam),  that  the  speed  of 
vessels  passing  through  it  is  actually  retarded,  and  to  the  companions 
of  Columbus  it  seemed  to  mark  the  limits  of  navigation;  they  be- 
came alarmed.  To  the  eye  at  a  little  distance  it  seemed  sufficiently 
substantial  to  walk  upon."  These  movmg  vegetable  masses,  always 
green,  which  taO  off  to  a  steady  breeze,  serving  as  an  anemometer  to  the 
mariner,  afford  an  asylum  to  multitudes  of  mollusks  and  crustaceans. 

The  Gulf  Stream  plays  a  grand  part  in  the  Atlantic  system.  It 
carries  the  tepid  water  of  the  equinoctial  regions  into  the  high  latitudes  ; 
beyond  the  fortieth  parallel  the  temperature  is  sixteen  degrees  Cent. 
Urged  by  the  south-west  winds  which  predominate  in  that  zone,  its 
tepid  waters  mix  with  those  of  the  Northern  Sea,  softening  the  rigour 
of  the  climate  in  these  regions.  To  the  south  of  the  great  bank  of 
Newfoundland,  the  warm  current,  in  vast  volume  rushing  from  the 
Florida  Straits,  meets  the  cold  currents  descending  from  the  Arctic  Circle 
through  Eaffins  Bay  and  the  Sea  of  Greenland,  running  with  equal 
velocity  towards  the  south.  A  portion  of  these  waters  reascend  towards 
the  Pole  along  the  western  coast  of  Greenland.  It  is  to  this  conflict  of 
the  polar  and  equatorial  vraters,  that  the  formation  of  the  banks  of 
Newfoundland  is  ascribed.  Each  of  these  great  currents  having  un- 
ceasingly deposited  the  débris  carried  in  its  bosom,  the  bank  has  been 
thus  formed  bit  by  bit  in  the  concourse  of  ages. 

n  2 
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The  difference  of  temperature  between  the  Gulf  Stream  and  the 
waters  it  triiverses  gives  birth  inevitably  to  tempests  and  cyclones.  In 
1780  a  terrible  storm  ravaged  the  Antilles,  in  which  twenty  thoufland 
persons  perished.  The  ocean  quitted  its  bed  and  inundated  whole 
cities;  the  trunks  of  trees,  mingled  with  other  déhria,  were  tossed 
into  the  air  ;  numerous  catastrophes  of  this  kind  have  earned  for  the 
Gulf  Stream  the  title  of  the  King  of  the  Tempests.  In  consequence 
of  the  numerous  nautical  documents  which  have  been  placed  at  the 
command  of  the  National  Observatory  of  Washington,  and  the  admir- 
able use  made  of  them  by  the  late  Naval  Secretary  and  his  aœistants, 
the  directions  and  range  of  these  cyclones  engendered  by  the  Gulf 
Stream  may  be  foreseen,  and  their  most  dangerous  ravages  turned 
aside.  As  an  example  of  the  utiKty  of  Dr.  Maury's  labours  in  settling 
the  direction  of  storms  in  the  traject  of  the  Gnlf  Stream,  we  quote  a 
well-known  instance  :  In  the  month  of  Decem1>er,  1859,  the  American 
packet  San  Francisco  was  employed  as  a  transport  to  convey  a  regi- 
ment to  California.  It  was  overtaken  by  one  of  these  sudden  storms, 
which  placed  the  ship  and  its  freight  in  a  most  dangerous  position. 
A  single  wave,  which  swept  the  deck,  tore  out  the  masts,  stopped  the 
engines,  and  washed  overboard  a  hundred  and  twenty-nine  persons, 
oiEcers  and  soldiers.  From  that  moment  the  unfortunate  steamer 
floated  upon  the  waters,  a  waif  abandoned  to  the  fury  of  the  wind. 
The  day  after  the  disaster  the  San  Francisco  was  seen  in  this  desperate 
sitoation  by  a  ship  which  reached  New  York,  although  nnahle  to  assist 
her.  Another  ship  met  her  some  days  after,  but,  like  the  other,  could 
render  no  assistance.  When  the  report  reached  New  York,  two 
steamers  were  despatched  to  her  assistance  ;  hot  in  what  direction  were 
they  to  go  ?  what  part  of  the  ocean  were  they  to  explore  ?  The 
luminaries  of  Washington  Observatory  were  appealed  to  !  Having 
consulted  his  charts  as  to  the  direction  and  limits  of  the  Gulf  Stream 
at  that  period  of  the  year.  Dr.  Maury  traced  on  a  chart  the  spot  to 
which  the  disable<l  steamer  was  likely  to  be  driven  by  the  current,  and 
the  course  to  be  taken  liy  the  vessels  sent  to  her  assistance.  The  crew 
and  passengers  of  the  San  Francisco  were  saved  before  their  arrival. 
'I'hree  ships,  wliicli  had  seen  their  distressing  situation,  had  been  able 
to  reach  them,  and  the  steamers  sent  to  their  assistance  only  arrived 
to  witness  the  safety  of  the  passengers  and  crew.  But  the  point  where 
the  steamer  foundered  shortly  after  they   were  transferred   to   the 
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rescuing  ships  wrs  precisely  that  indicated  by  Dr.  Maury.  If  the 
ships  sent  to  their  assistance  had  reached  in  time,  the  triumph  of 
Science  would  have  been  complete. 

The  eijuinoctial  currents  of  the  Pacific  are  very  imperfectly  known. 
It  is  believed,  however,  that  they  traverse  the  Great  Ocean  in  its  whole 
length,  and  biftircate  opposite  the  Asiatic  coast,  where  the  weakest 
branch  bends  northward  until  it  encounters  the  polar  current  from 
Behring's  Straits,  when  it  returns  along  the  Mexican  coast.  The  larger 
branch  inclines  towards  the  south,  paœing  round  Australia,  where  it 
is  met  by  one  or  many  counter  currents  coming  from  the  Indian 
Ocean — of  the  complicated  and  dangerous  nature  of  which  both  Cook 
and  La  Peyrouse  speak. 

The  cold  waters  from  the  Antarctic  Pole  are  carried  towards  the 
Elqnator  by  three  great  oceanic  rivers.  The  first  bifurcates  in  forty-five 
degrees  ;  one  portion  goes  round  Cape  Horn  ;  the  other — Humboldt's 
current — ascends  the  Chilian  and  Peruvian  coasts  up  to  the  Equator, 
amehorating  the  rainless  climate  as  it  goes,  and  making  it  delightfnl. 
A  second  great  current  takes  the  direction  of  the  African  coast,  and 
is  divided  at  the  Cape,  ascending  both  the  east  and  west  coasts  of 
Africa.  On  either  side  of  the  warm  current  which  escapes  from  the 
intertropical  parts  of  the  Indian  Ocean,  but  especially  along  the  Austra- 
lian coast,  a  polar  current  wends  its  way  from  the  Antarctic  regions, 
carrying  supplies  of  cold  water  to  modify  the  climate  and  restore  the 
equilibrium  in  that  part  of  the  world.  This  cold  current  turns  at  first 
towards  the  west,  then  towards  the  south  in  the  direction  of  Madagascar  ; 
more  to  the  south  still  it  is  driven  back  by  the  polar  current  from  Cape 
Horn.  It  is  thus  tliat  the  warm  waters  from  the  Bay  of  Bengal, 
pressed  by  the  Indian  polar  current,  circulate  between  Africa  and 
Australia,  one  lateral  branch  of  the  current  sweeping  along  the  south 
coast  of  this  vast  continent. 

The  monsoons  which  reign  in  the  Indian  Ocean  tend  still  more  to 
complicate  the  corrents,  already  sufficiently  intricate  and  confused. 
But  it  is  not  intended  at  present  to  occupy  the  reader's  attention 
farther  with  these  questions  of  intricate  currenta. 

We  have  already  spoken  of  a  submarine  current  which  appears  to 
carry  the  waters  of  the  Mediterranean  into  the  Atlantic  Ocean.  Its 
existence  is  in  some  respects  established  by  calculations,  which  prove 
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that  the  quantity  of  salt  wat^r  supplied  by  the  Tipper  current  through 
the  Straits  of  Gibraltar  is  equal  to  seventy-two  cubic  milee  per  annum, 
while  the  quantity  of  fresh  water  brought  down  by  the  rivers  is  equal 
to  six,  and  the  quantity  lost  by  evaporation  to  twelve  cubic  miles  per 
annum.  This  would  leave  an  annual  excess  of  sixty-six  cubic  miles, 
if  the  equilibrium  was  not  re-established  by  an  under  current  flowing 
into  the  Atlantic,  This  hypothesis  would  appear  to  have  been 
confirmed  by  a  very  curious  fact. 

Towards  the  end  of  the  seventeenth  century,  a  Dutch  brig,  pursued 
by  the  French  corsair  Fhmnix,  was  overhauled  between  Tangier  and 
Tarifa,  and  seemed  to  be  sunk  by  a  single  broadside  ;  but,  in  place  of 
foundering  and  going  down,  the  brig,  being  freighted  with  a  cargo  of 
oil  and  alcohol,  floated  between  the  two  currents,  and,  drifting  towards 
the  west,  finally  ran  aground,  after  two  or  three  days,  in  the  neighbour- 
hood of  Tangier,  more  than  twelve  miles  from  the  spot  where  she  had 
disappeared  under  the  waves.  She  had  therefore  traversed  that  distance, 
drawn  by  the  action  of  the  under  current  m  a  direction  opposite  to  that 
of  the  surface  current.  This  ascertained  fact,  added  to  some  recent 
experiments,  lend  their  support  to  the  opinion  which  admits  of  the 
existence  of  an  outward  current  through  the  Straits  of  Gibraltar.  Dr. 
Maury  quotes  an  extract  from  the  "log"  of  Lieutenant  Temple,  of 
the  United  States  Navy,  bearing  the  same  inference.  At  noon  on  the 
8th  of  March,  1855,  the  ship  Levant  stood  into  Almeria  Bay,  where 
many  ships  were  waiting  for  a  chance  to  get  westwards.  Here  he  was 
told  that  at  least  a  thousand  sail  were  waiting  between  the  bay  and 
Gibraltar,  "  some  of  them  having  got  as  far  as  Malaga  only  to  be 
swept  back  again  ;  indeed,"  he  adds,  "  no  vessel  bad  been  able  to  get 
out  into  the  Atlantic  for  three  months  past."  Supposing  this  current 
to  run  no  faster  than  two  knots  an  hour,  and  assuming  its  depth  to  be 
four  hundred  feet  only,  and  its  width  seven  miles,  and  that  it  contained 
the  average  proportion  of  solid  matter,  estimated  at  one-thirtieth,  it 
appears  that  salt  enough  to  make  eighty-eight  cubic  miles  of  solid 
matter  were  earned  into  the  Mediterranean  in  those  ninety  days. 
"  Now,"  continues  Dr.  Maury,  "  unless  there  were  some  escape  for  all 
this  solid  matter  which  has  been  nmning  inte  the  sea,  not  for  ninety 
days,  but  for  ages,  it  is  very  clear  that  the  Mediterranean  would  long 
ere  this  have  been  a  vat  of  strong  brine,  or  a  bed  of  cubic  crystals." 
For  the  same  reaaon,  Dr.  Maury  considers  it  certain  that  there  is  an 
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mi  lei  current  to  tht,  boith  uf  (ape  Hum  whicli  tames  mto  the 
Pacific  Ocean  the  oTeiflraings  of  the  Athntic  In  fict  tlie  Atlantic 
is  ied  nnipasinoly  hi  the  great  Am  ii  in  ineis  while  the  Pacific 
receives  no  impart'int  atHnent  lut  ought  to  he  and  i*»  suljected  to 
enormou'5  los,'<es  m  ciMCjucnœ  oi  the  c^af  iition  contmuaily  taking 
place  at  the  smface 


ii  E 

Til  '^  le  per  h1  1  m  veniPi  t  [  lu  el  1 1  tl  ittia  t  n  f  the 
sun  an  1  m  n  This  acti  i  i  hich  influen  ea  the  whole  mass  of 
the  eiith  ii  male  mamfe  t  by  the  swelling  movement  of  the  waters. 
The  attractive  iorce  esercised  1  y  the  moon  is  thre«  times  that  of  the 
sun,  in  consequence  of  its  approxkaation  to  the  earth,  as  compared  to 
the  greater  luminary. 

In  order  to  comprehend  the  theory  of  tides,  wo  shall  first  consider 
the  hinar  influences,  putting  aside  for  a  moment  the  solar  action. 


The  attraction  which  the  moon  exercises  upon  any  point  on  the 
earth's  surface  is  in  the  inverse  ratio  of  the  square  of  its  distance. 
If  we  di-aw  a  straight  line  from  the  moon  passing  through  the  centre 
of  the  earth,  this  line  will  meet  the  siuface  of  the  waters  at  two  points, 
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■Jiumetrieally  opposite  to  each  otlier — namely,  z  and  n  (Fig.  5)  ;  one 
of  these  points  would  be  to  the  moon  Ha  zenith,  the  other  its  nadir. 
The  point  of  the  sea  which  lias  the  moon  in  the  zenith — namely, 
that  above  which  the  moon  is  perfectly  perpendicular — will  he  nearest 
to  the  planet,  and  will  conseqnently  be  more  strongly  attractive  to  the 
centre  of  the  earth,  while  the  points  diametrically  opposite  to  which 
the  moon  is  the  nadir  will  be  more  distant,  and  consec[uentIy  less 
strongly  attracted  by  that  luminary.  It  follows  that  the  waters 
situated  directly  under  the  moon  will  he  attracted  towai-ds  it,  and 
form  an  accumulation  or  sweihng  at  that  point  ;  the  waters  at  the 
antipodtis  being  less  strongly  attracted  to  the  moon  than  to  the  centre 
of  the  earth,  will  form  also  a  secondary  swelling  on  the  surface  of  the 
sea,  thus  foiming  a  double  tide,  accumulating  at  the  point  nearest  the 
moon  and  at  its  antipodes.  At  the  intermediate  points  of  the  cir- 
cumference of  the  globe,  where  the  watere  are  not  subjected  to  the 
direct  attraction  of  the  moon,  the  sea  is  at  low  water,  as  represented 
in  Pig.  ,'). 

The  earth,  in  its  movement  of  rotation,  presents,  in  the  course  of 
twenty-foiir  hours,  every  meridian  on  its  surface  to  the  lunar  attrac- 
tion ;  consequently,  each  point  in  its  turn,  and  at  intervals  of  six  hours, 
is  either  under  the  moon,  or  ninety  degrees  removed  from  it  ;  it 
follows,  that  in  the  space  of  a  lunar  day— that  is  to  say.  in  the 
time  which  passes  between  two  successive  passages  of  the  moon  on 
the  same  meridian — the  oceanic  watais  will  be  at  liigh  and  low  tide  twice 
in  the  month  on  every  point  of  the  surface  of  the  globe.  But  this 
result  of  attraction  is  not  exercised  instantaneously.  The  moon  has, 
passed  from  the  meridian  of  the  spot  before  the  waters  have  attained 
their  greatest  height  ;  tlie  flux  reaches  its  maximum  about  three  hours 
after  the  moon  has  culminated  ;  and  the  watery  mountain  follows  the 
moon  all  round  the  globe,  from  east  to  west,  about  three  hours  in  its 
rear. 

It  is  obvious,  however,  that  the  great  inequalities  of  the  bottom  of 
the  sea  ;  the  existence  of  continents  ;  the  slopes  of  the  coast,  more  or 
less  steep  ;  the  different  breadths  of  channels  and  straits  ;  finally,  the 
winds,  the  pelagic  cnrrents,  and  a  crowd  of  local  circamstanees, — must 
materially  modify  the  course  of  the  tides.  Nor  is  the  moon  the  only 
celestial  body  which  influences  the  rise  and  fell  of  the  watera  of  the  sea. 
We  have  already  said  that  the  son  asserts  an  influence  on  the  waves. 
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It  is  time  that,  in  conséquence  of  its  great  distance,  this  only  amounts 
fo  a  thirty-eigbt-liundredth  part  of  that  of  the  earth's  satellite.  The 
inequality  which  esisfe  hetween  the  solar  and  lunar  days — the  latter 
exceeding  the  first  by  fifty-four  minutes — has  also  the  effect  of  adding 
to  or  subtracting  from  this  force  alternately.  When  the  sun  and 
moon  are  in  conjimciion  (Fig.  6),  or  in  opposition,  that  is  to  say, 
placed  upon  the  same  right  line,  their  attraction  on  the  sea  is  com- 
bined, and  a  spring  tide  is  produced.  This  happens  at  the  period  of 
the  syzygiea — the  period  of  new  and  full  moon.  At  the  period  of  the 
quadratwe,  or  the  first  and   last  quarters,  the   ;?olar   action,  being 


op])osed  to  that  of  lunar  attraction,  tends  to  produce  a  sensibly  weaker 
tide. 

'rhess  effects  are  never  produced  instantaneously  ;  but,  the  impulse 
once  given,  it  will  contmue  to  influence  the  tides  for  two  or  three  days, 
the  highest  and  lowest  tides  being  nearly  in  the  proportion  of  13f!  to  63, 
or  of  7  to  3.  The  highest  tides  occur  at  the  equinoxes,  when  the 
moon  is  in  perigee  ;  the  lowest  at  the  sols/ices,  when  it  is  in  apogee. 
In  our  ports,  and  along  the  coast,  the  water  rises  twice  in  twenty-four 
hours,  when  it  is  said  to  be  high  water  ;  when  it  retbes,  it  is  low 
water  :  they  are  respectively  the/(a  and  rejiua:  of  the  waves. 

The  tide  is  retarded  every  day  about  fifty  minutes,  the  lunar  day 
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being  twenty-four  Lours  fifty  minutes  of  mean  time.  If,  for  i 
it  is  high  water  to-day  at  two  o'clock  in  the  morning,  that  of  the  next 
day  will  take  place  at  fifty  minutes  past  two.  Low  water  does  not 
occnr,  however,  at  the  half  of  the  intermediate  time  ;  the  flux  is  more 
rapid  than  the  reflux  :  thus  at  Havre,  Boulogne,  and  at  corresponding 
places  on  this  side  of  the  Channel,  it  takes  two  hours  and  eight 
minutes  more  in  retiring  ;  at  Brest,  the  difference  is  only  sixteen  minutes 
more  than  the  flux.  The  daily  retardation  of  high  water  by  the  passage 
of  the  moon  in  the  meridian,  at  the  equinoxes,  is  a  constant  quantity 
for  the  same  locality,  which  can  be  determined  by  direct  observation. 

The  height  of  the  tide  varies  in  the  different  regions  of  the  globe, 
according  to  local  circumstances.  The  eastern  coast  of  Asia  and  the 
western  const  of  Europe  are  exposed  to  extremely  high  tides  ;  while  in 
the  South  Sea  Islands,  where  they  are  very  regular,  they  seaxcely  reach 
the  height  of  twenty  inches.  On  the  western  coast  of  South  America, 
the  tides  rarely  reach  three  yards  ;  on  the  western  coast  of  India 
they  reach  the  height  of  six  or  seven  ;  and  in  the  Gulf  of  Cambay  it 
ranges  from  five  to  six  fathoms.  This  great  difference  makes  itself 
felt  in  our  own  and  adjoining  countries  :  thus,  the  tide,  which  at 
Cherbourg  is  seven  and  eight  yards  high,  attains  the  height  of  fourteen 
yards  at  Saint  Malo,  while  it  reaches  the  height  of  ten  yards  at 
Swansea,  at  the  mouth  of  the  Bristol  Channel,  increasing  to  double 
that  height  at  Chepstow,  higher  up  the  river.  In  general,  the  tide 
is  higher  at  the  bottom  of  a  gulf  than  at  its  mouth. 

The  highest  tide  which  is  known  occurs  in  the  Bay  of  Fundy,  which 
opens  up  to  the  south  of  the  isthmus  uniting  Sova  Scotia  and  New 
Brunswick.  There  the  tide  reaches  forty,  fifty,  and  even  sixty  feet, 
while  it  only  attains  the  height  of  seven  or  eight  in  the  bay  to  the  north 
of  the  same  isthmus.  It  is  related  that  a  ship  was  cast  ashore  upon 
a  rock  during  the  night,  so  high  that  at  daybreak  the  crew  found 
themselves  and  their  ship  suspended  in  mid-air  far  above  the  water  ! 

In  the  Mediterranean,  which  only  communicates  with  the  ocean  by  a 
narrow  channel,  the  phenomena  of  tides  is  scarcely  felfc,  and  from  this 
cause— that  the  moon  acts  at  the  same  time  upon  its  whole  surface, 
which  are  not  sufficiently  abundant  to  increase  the  sweDing  mass  of 
waters  formed  by  the  moon's  attraction  ;  consequently,  the  swelling 
I  scarcely  perceptible.     This  is  the  reason  why  neither  the 
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Black  Sea  or  White  Sea  present  a  tide,  and  tlie  Mediterranean  a  very 
inconsiderable  one.  NeverUieless,  at  Alexandria  the  tide  rises  twenty 
inches,  and  at  Venice  this  height  is  increased  to  about  six  feet  and  a 
lialf.     Lake  Michigan  is  slightly  affected  by  the  lunar  attraction. 


r  Whewell  has  prepared  maps,  in  which  the  course  of  the 
tidal  wave  is  traced  in  every  country  of  the  globe.  AVe  see  here  that 
it  traverses  the  Atlantic,  fiom  the  fiftieth  degree  of  south  latitude  up 
to  the  fiftieth  parallel  noi-th,  at  the  rate  of  five  handred  and  sixty  miles 
an  hour.  But  the  rapidity  with  which  it  proceeds  is  least  in  shallow 
water.  In  the  North  Sea  it  travels  at  the  rate  of  a  hundred  and  eighty 
railes.  The  tidal  wave  which  proceeds  round  the  coast  of  Scotland  tra- 
verses the  German  Ocean  and  meets  in  St.  George's  Channel,  between 
England  and  Ireland,  where  the^conflict  between  the  two  opposing 
wares  presents  some  very  complicated  phenomena. 

The  winds,  again,  exercise  a  great  influence  on  the  height  of  the 
tides.  When  the  impulse  of  the  wind  is  added  to  that  of  the  attracting 
planet,  the  normal  height  of  the  wave  is  considerably  increased.  If  the 
wind  is  contrary,  the  flnx  of  the  tide  is  almost  annihilated.  This 
liappens  in  the  Gulf  of  Vera  Cruz,  where  the  tide  is  only  perceptible 
once  in  three  days,  when  the  wind  blows  with  violence.  An  anaio- 
gons  phenomenon  is  observable  on  the  coast  of  Tasmania, 

The  rising  tide  sometimes  strikes  the  shore  with  a  continuous  and 
incredible  force.  This  violent  shock  ia  called  the  surf.  The  swell 
then  forms  a  billow,  which  expands  to  half  a  mile.  The  snrf  increases 
as  it  approaches  the  coast,  when  it  sometimes  attains  the  height  of  six 
or  seven  yards,  forming  an  overhanging  mountain  of  water,  which 
gradually  sinks  as  it  rolls  over  itself.  Bat  this  motion  is  not  in 
reality  progressive — it  transports  no  floating  body.  The  snrf  is 
very  strong  at  the  Isle  of  Fogo,  one  of  the  Cape  de  Verd  Islands 
in  the  Indian  Ocean,  and  at  Sumatra,  where  the  surf  renders  it 
dangerous  and  sometimes  impossible  to  land  on  the  coast.  Fig.  7 
represents  the  effects  of  the  surf  at  Point  du  Kaz,  on  the  coast  of 
Brittany,  near  Cape  Finisterre,  The  winds  adding  their  influence 
to  these  causes,  give  bhth  on  the  surface  of  the  sea  to  waves  or 
billows,  which  increase  rapidly,  rising  in  foaming  mountains,  roiling, 
bounding,  and  breaking  one  against  the  other,  "  In  one  moment," 
says   Malte  Brun,  "the  waves  seem   to   carry  sea-goddesses  on  its 
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breast,  ivhicli  spem  to  revel  amid  plays  and  clanc("!;  in  the  next 
instant,  a  tempest  rL^mg  out  of  them,  seems  to  be  animated  by  its 
fui-y,  ïliey  seem  to  swell  with  passion,  and  we  thnik  we  see  in 
them  marine  monsters  which  are  prepared  for  war.  A  strong,  con- 
stant, and  erjnal  wind  producer  long  swelling  billo^vs,  which,  rising  on 
the  same  hnf,  adTancf  with  a  niiifûnn  raoyement,  cue  after  the  other, 
].rniIHlitiii^'tl,.uiM]\,-  iii">i>  iIj'   '!■  -1       NjmHI'hi-.  iL,-.,.laIl>visMe 


suspended  by  the  wind  or  arrested  by  some  current,  thus  forming,  as  it 
were,  a  liquid  wall.  In  this  position,  unhappy  is  the  daring  navigator 
who  is  subjected  to  its  fury."  The  highest  waves  are  those  which 
prevail  in  the  offing  off  the  Cape  of  Good  Hope  at  the  period  of  high 
tide,  under  the  influence  of  a  strong  north-west  wind,  which  has 
traversed  the  South  Atlantic,  pressing  its  waters  towards  the  Gape. 
"  The  biUowa  tliere  lift  themselves  up  in  long  ridges,"  says  Dr.  Maury, 
"  with  deep  hollows  between  them.     They  run  high  and  fast,  1 
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tiieir  white  caps  aloft  in  tlie  air,  looking  like  the  green  liills  of  a  rolling 
prairie  capped  with  snow,  and  chasing  each  other  in  sport.  Still,  their 
raarch  is  stately,  and  their  roll  majestic.  The  scenery  among  them  is 
grand.  Many  an  Australian-hound  trader,  after  douhling  the  Cape, 
finds  herself  followed  for  weeks  at  a  time  by  these  magnificent  rolling 
swells,  furiously  driven  and  lashed  by  the  "  brave  west  winds."  These 
billows  are  said  to  attain  the  height  of  thirty,  and  even  forty  feet  ; 
but  no  very  exact  measurement  of  the  height  of  waves  is  recorded. 
One  o£  these  mountain  waves  placed  between  two  si 


oC  them  from  the  oUicr — an  effect  which  is  partially  represented  in 
Fig.  .'^.  In  rounding  Cape  Horn,  waves  are  enconntered  from  twenty 
to  thirty  feet  high,  but  in  the  Channel  they  mrely  esceed  the  height  of 
nine  oi^  ten  teet,  except  when  they  come  in  contact  with  some  powerful 
i-esisting  obstacle.  Thus,  when  billows  are  dashed  violently  against 
the  E<ldystone  Lighthouse,  the  spray  goes  light  over  the  building, 
which  stjiuds  a  lumdi-ed  and  thirty  feet  above  the  sea,  and  fiJls  iu 
torrents  on  the  roof.  After  the  nkmu  of  Barbidws  in  1780,  some  old 
guns  won;  lomid  on  tlie  whoro,  wiiii'h  had  been  thi-own  uj)  fimn  the 
bi'tfnm  'jf  the  sea  by  i\ic  f»n:<:  ut*  the  tiaupests. 
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If  tlie  «a^eb  m  thfir  ieflu\  meet  with  obsticles  wliirlpools  aud 
whirlwinds  ire  the  lesult — the  former  the  terror  of  luvigators.  Snch 
are  the  whirlpools  kuown  in  the  Strait'^  oi  Messina  betweea  the  rocks 
of  Charybdi'i  and  Se>IIa  celel  rated  as  the  teiror  of  ancient  marinere, 
and  which  weie  sung  by  Homer,  Ovid,  and  Virgil: 

"  Scylla  latus  dextrum,  lajFum  iri'eqnietn  Oliarybdis, 
Infestât;  vorat  hœp  iii|itw  revoiiiitiiuo  eariniis. 
.  .  .  IiiciJit  in  Seyllaij],  oujiieiis  vitara  CliarjbJim.' 

These  rocks  are  better  understood,  and  less  redoubted  in  our  days.  At 
Charybdis,  there  ia  a  foaming  whirlpool  ;  at  ScjUa,  tlie  waves  dash 
against  the  low  wall  of  i-ock  which  forms  the  promontory,  scarcely 
noticed  by  the  navigator  of  our  days. 

Another  celebrated  whirlpool  is  that  of  Emipus,  near  the  Island  of 
Eubcea;  another  is  known  in  the  Gulf  of  Bothnia.  But  jwrhaps  the 
best  known  rocky  danger  is  the  Maelstrom,  whose  waters  have  a 
gyratory  movement,  producing  a  whirlpool  at  certain  states  of  the  tide, 
the  resnlt  of  opposing  currents,  which  change  every  six  hours,  and 
which,  from  its  power  and  magnitude,  is  capable  of  attracting  and 
engulfing  ships  to  their  destruction,  althongh  chiefly  dangerous  to 
smaller  ci-aft. 

To  the  combined  effects  of  tides  and  whirlpools  may  also  be  attri- 
buted the  hurricanes,  so  dreaded  by  navigators,  which  so  frequently 
visit  the  Mauritius  and  other  parts  of  the  Indian  Oceaq.  In  periods  of 
the  utmost  calms,  when  there  is  scarcely  a  breath  to  ruffle  the  air, 
these  shores  are  sometimes  visited  by  immense  waves,  accompanied  by 
whirlwinds,  which  seem  capable  of  blowing  the  sliips  out  of  the  water, 
seizing  them  by  the  keel,  whirling  them  round  on  an  axis,  and  finally 
capsizing  them.  "  At  the  period  of  the  changing  monsoon,  the  muds, 
breaking  loose  from  their  controlling  forces,  seem  to  rage  with  a  fury 
eapaUe  of  breaking  up  the  very  fountains  of  the  deep." 

The  hurricanes  of  the  Atlantic  occur  in  the  months  of  August  and 
September,  while  the  south-west  monsoon  of  Africa  and  the  south- 
east monsoon  of  the  West  Indies  are  at  tlieir  height  ;  the  agents  of  the 
one  drawing  the  north-east  trade-winds  into  the  intorior  of  Mexico  and 
Texas,  the  other  drawing  them  into  the  interior  of  Africa,  greatly  dis- 
turbing the  eiiuilibrium  of  the  atmosphere. 
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The  extreme  columnf;  of  tlie  known  world  are  Mount  Parry, 
situated  at  eight  degrees  from  the  North  Pole,  and  Mount  Ross,  twelve 
degrees  from  the  South  I'ole.  Beyond  these  limits  our  maps  are  mute  ; 
a  blank  space  marks  each  extremity  of  the  terrestrial  axis.  WOl  man 
ever  succeed  in  passing  these  icy  barriers  ?  Will  he  ever  justify  the 
prediction  of  the  poet  Seneca,  who  tells  us  that  "  the  time  will  come 
in  the  distant  future  when  Ocean  will  relax  her  hold  on  the  world, 
when  the  immense  earth  will  be  open,  when  Tethys  will  appear  amid 
new  orbs,  and  where  Thule  (Iceland)  shall  no  longer  be  the  extreme 
limit  of  the  earth?" 

"  Veniunt  annis 

SaMMlIa  seris  quibos  oceunus 

Vinouln  reruiu  laset  et  ingons 

Puteat  tellus,  Tetliyaqne  novos 

Detfgat  orbes,  uec  ait  tenia 

Uitiuie  TLule."'  Iledea. 

No  one  can  say;  every  step  vfe  have  taken  in  order  to  approach  the 
Pole  has  been  dearly  purchased  ;  and  it  is  not  without  reason  that 
navigators  have  named  tlie  south  point  of  Greenland,  Cape  Farewell. 
Of  the  number  of  expeditious,  for  the  most  part  English,  which  have 
been  fitted  out,  at  the  cost  of  nearly  a  million  sterling,  to  explore  the 
Frozen  Ocean,  one-twentieth  have  had  for  their  mission  to  ascertain 
the  fate  of  the  lamented  Sir  Johji  Franklin. 

Hie  tii-st  navigator  who  penetrated  to  Arctic  polar  regions  was 
Sebastian  Cabot,  who  in  1498  sought  a  north-west  passage  from 
Europe  to  China  and  the  Indies.  Considering  the  date,  and  the  state 
of  navigation  at  tliat  period,  this  was  perhaps  the  boldest  attempt  on 
record.  Scandinavian  traditions  attribute  similar  undertakings  to 
the  eon  of  the  King  Rodian,  who  lived  in  the  seventh  century;  to 
Osher,  the  Norwegian,  in  873  ;  and  to  the  Princes  Harold  and 
Magnus,  in  1150. 

Seltastian  Cahot  reached  as  high  as  Hudson's  Bay,  but  a  mutiny  of 
his  sailors  forced  him  to  retrace  his  steps.  In  1000,  Gaspard  de 
Cortereal  discovered  Labrador  ;  in  1353,  Sir  Hugh  Willoughby  Nova 
Zembla;  and  Cliancellor  the"V\Tiite  Sea,  about  the  same  time.  Davis 
visited  in  ITiS-"»  the  west  coast  of  Greenland,  and  two  years  later  he 
discovered  the  strait  which  bears  his  name.     In  1596  Barentz  dis- 
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covered  Spitzbergen,  "which  was  again  seen  by  Heii^rich  Hudson,  who 
sailed  up  to  and  beyond  the  eighty-second  parailel.  Three  years  later 
Hudson  gave  his  name  to  the  great  Labrador  Bay,  but  he  could  get  no 
farther.  His  crew  also  revolted,  and  he  was  left  in  the  ship's  launch 
with  his  son,  seven  sailors,  and  the  carpenter,  who  remained  faithful. 
Thus  perished  one  of  our  greatest  navigators. 

The  Island  of  Jan  Mayeii  was  discovered  in  1611  ;  the  channel 
which  Baffin  took  for  a  bay,  and  which  bears  his  name,  was  discovered 
in  1610.  Behring  discovered,  in  his  first  voyage  in  1727,  the  strait 
which  separates  Siberia  from  America;  he  sailed  through  it  in  1741, 
but  liis  ship  was  stranded,  and  he  himself  died  of  scorbutic  disease. 

In  the  year  1771  the  Polar  Sea  was  discovered  by  Hearne,  a  fur 
merchant  ;  it  was  explored  long  after  by  Mackenzie. 

From  the  year  1810,  when  Sir  John  Kosa,  Franklin,  and  Parry 
turned  their  attention  to  tlie  Arctic  regions,  these  expeditions  to  the 
Polar  Seas  rapidly  succeeded  each  other.  In  1827  Parry  reached  the 
eighty-second  degree  of  north  latitude;  and  in  1815  Sir  John  Franklin, 
with  the  ships  Erdius  and  Terror,  and  their  crews,  departed  on  their 
last  voyage,  from  which  neither  he  nor  his  companions  ever  returned. 
There  is  now  no  doubt  that  they  perished  miserably,  after  having  dis- 
covered the  north-west  passage,  which  Captain  M'CIure  also  discovered, 
coming  from  the  opposite  direction,  in  1850.  In  1855  the  expedition 
of  Dr.  Elisha  Kane  found  the  sea  open  from  the  Pole. 

The  Antarctic  Pole  had  in  the  meantime  attracted  the  attention  of 
navigators.  In  1772  the  Dutch  captain,  Kergnelen,  discovered  an 
island  which  he  took  for  a  continent.  In  1774  Captain  Cook  explored 
these  regions  up  to  the  seventy-tirst  degree  of  latitude.  James  Weddell, 
in  a  small  whaler,  sailed  past  this  parallel  in  18ii3.  Biscoe  discovered 
Enderby's  Land  in  1831.  The  ZeUe  and  Âdrolahe,  under  the 
command  of  Captain  Dumont  D'Urville,  of  the  French  Marine,  and 
the  American  expedition,  under  Captain  Wilkes,  reached  the  same 
region  in  1838.  The  former  discovered  Adelia's  Land.  Finally,  in 
1841,  Sir  James  Clarke  Koss,  nephew  of  Sir  John  Boss,  with  the 
ErehuB  and  Terror,  penetrated  up  to  the  seventy-eighth  degree  south 
latitude.  Here  he  discovered  the  volcanic  islands  which  he  named 
after  his  ships,  and,  farther  to  the  south,  a  new  continent  or  land,  which 
he  called  Victoria's  Land. 
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^Vhilc  these  efforts  were  being  made  to  penetrate  tlie  ice  which 
surrounds  the  Antarctic  Pole,  a  region  having  little  which  could 
attract  human  enterprise,  the  interests  of  commerce  seemed  ia  call  for 
obstinate  ani  persevering  attempts  to  penetrate  to  the  Arctic  Pole 
In  spite  of  these  namerous  expeditions,  however,  which  extend  oYer 
two  i:enturiea,  the  regions  round  the  North  Pole  are  far  from  being 
known  to  geographers.  The  fogs  and  snows  which  almost  always 
cover  them  were  the  souree  of  many  errors  made  by  the  earlier  navi- 
gators. In  his  first  voyage,  made  in  1818,  Sir  John  Koss  was  led  to 
think  that  Lancaster  Sound  was  closed  by  a  chain  of  moantains,  which 
he  called  the  Croker  Mountain^j;  hut  in  the  following  year  Captain 
Parry,  in  command  of  two  ships,  the  Heda  and  Gri^r,  discovered 
that  this  was  an  error.  This  celebrated  navigator  diseoîéred  Barrow's 
Straita,  "Wellington  Channel,  and  Prince  Eegent  inlet  ;  Comwallis, 
Sir  Byam  Martin,  and  Melville  Islands,  to  wHd!  the  name  of  Parry's 
Archipelago  has  been  given.  In  this  short  voyage  he  gathered  more 
new  results  than  were  obtained  by  his  successors  during  the  next  forty 
years.  He  was  the  iirat  to  traverse  these  seas.  Upon  Sir  Byam 
Martin  Island  he  has  described  the  rnins  of  some  ancient  habitations  of 
the  Esquinaaux.  He  passed  the  winter  on  Melville  Island.  In  order 
to  attain  his  chosen  anchorage  in  Winter's  Bay,  he  was  compelled  to 
saw  a  passage  in  the  ice  of  a  league  in  length,  which  involved  the 
labour  of  three  days  ;  but  scarcely  were  they  moored  in  their  chosen 
harbour  than  the  thermometer  fell  to  eighteen  degrees  below  zero. 
They  carried  ashore  the  ship's  boats,  the  cables,  the  sails,  and  log-booka. 
The  masts  were  struck  to  the  maintop  ;  the  rest  of  the  rigging  served  to 
form  a  roof,  sloping  to  the  gttnwale,  with  a  thick  covering  of  sail-cloth, 
wMch  formed  an  admirable  shelter  from  the  wind  and  snow.  Namber- 
less  precantiona  were  taken  against  cold  and  wet  under  the  decfe. 
Stoves  and  other  contrivances  maintained  a  supportable  degree  of 
temperature.  In  each  dormitory  a  false  ceiling  of  impermeable 
cloth  interposed  to  prevent  the  collection  of  moisture  on  the  wooden 
walls  of  the  ship.  The  crew  were  divided  into  compiinies,  each  com- 
pany being  under  the  charge  of  an  officer,  chained  with  the  daily 
inspection  of  their  clothes  and  cleanliness — an  essential  protection 
against  scurvy.  As  a  measure  of  precaution,  Captain  Parry  reduced 
by  one-third  the  ordinary  ration  of  bread  ;  beer  and  wine  were  substi- 
tuted for  spirits  ;  and  citron  and  lemon  drinks  were  served  out  daily 
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tu  t.lie  siiiluiw.  Game  was  soiuetimes  STibstituLil  ti  \j,ij  j.  itpist 
worthy  of  SpartauB.  As  a  remedy  agaiust  euiiin  a  theatie  was  fitted 
n[i  and  comedies  acted,  fur  wliicli  occasiom  Parry  bmi^tli  composed  a 
vaudeville,  entitled  "  The  North-west  Passage  ;  oi,  the  End  of  the 
Vojage."  During  this  long  night  of  eiglity-foni  daya  the  thermo- 
meter in  the  saloons  marked  28°,  and  outside  iSS  helow  zero,  and  for 
a  few  minutea  actually  reached  47'.  Some  of  the  sailois  had  their 
members  frozen,  trom  wliich  they  never  quite  recovered  One  day  the 
hut  whicJi  served  as  an  observatory  was  discovered  to  be  on  faie  A 
sailor  who  saved  one  of  the  precious  iustruroents  lo^t  Lls  bands  m  the 
effort  ;  they  were  completely  frost-bitten  in  the  attempt 

Nevertheless,  the  month  of  June  arrived,  and  with  it  the  opportu- 
nity of  making  excursions  in  the  neighbourhood .  it  was  found  that, 
in  Melville  Island,  the  earth  was  carpeted  with  moss  and  herbage, 
with  sasiù-ages  and  poppies.  Hares,  reindeer,  the  musk-ox,  northern 
geese,  plovers,  white  wolves  and  foxes,  roamed  around  their  haunts, 
disputing  their  booty  with  the  crew.  Oaptain  Parry  could  not  risk 
a  second  winter  in  this  terrible  region.  He  returned  home  as  soon 
aa  the  tliaw  lefl  the  passage  open. 

lu  li^'21,  Captain  Parry  undertook  a  second  voyage  with  the  Furrj 
and  Uechi.  He  visited  Hudson's  Bay  and  Fox's  Channel.  In  his 
third  voyage,  undeilaken  in  1824,  he  was  surprised  by  the  frost  in 
Piince  Regent's  Cliannel,  and  was  constrained  to  pass  the  winter  there. 
The  Fur^  was  dismttntled,  and,  being  found  unfit  for  service,  Captain 
Parry  was  obliged  to  abandon  her  and  return  to  England. 

Accompanied  by  Sir  James  Eoss,  Parry  again  put  to  sea  in  the 
Heda,  in  April,  lH2(i.  On  his  third  voyage,  on  leaving  Table  Island 
on  tlie  north  of  Spitzbergen,  Parry  placed  bis  crew  in  the  two  ti'aining 
shijjs,  Unleiyrise  and  Endeavour  ;  the  fiM  imder  bis  own  command, 
the  second  under  orders  of  Sir  James  Eoss.  Sometimes  they  sailed, 
sometimes  hauled  through  the  cmst  of  the  ice;  sometimes  the  ice, 
which  pierced  their  shoes,  showed  itself  bristling  with  points,  intersected 
into  valleys  and  little  hills,  which  it  was  difficult  to  scale.  In  spite  of 
the  courage  and  energy  of  their  crews,  the  two  ships  scaix;ely  advanced 
four  miles  a  tlay,  while  the  drifting  of  the  ice  toT,vards  the  south  led 
them  imperceptibly  towai-da  their  point  of  departure.  They  reaehed 
latitude  eigbcy-two  degrees  forty  five  minutes  fiffecin  seconds,  however, 
and  this  was  the  esti'ome  point  which  they  att.ùnwl. 
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Til  tlie  luontL  of  Mtvy,  18'29,  Sir  Joliii  Ross,  accompanied  by  liîa 
nepliew,  James  Clark  I'oas,  again  turned  towards  tbe  Polar  Sens.  He 
entered  Prince  Regent's  Channel,  and  tliere  lie  found  the  Fury,  which 
Lad  teen  dismantled  and  abandoned  by  Parry,  in  these  regioiiB,  eight 
years  before.  The  provisions,  which  the  old  ship  still  contained, 
were  quite  a  providential  resource  to  Ross's  crews.  Tbe  distinguished 
navigator  explored  the  Boothian  Peninsula,  and  passed  four  years  con- 
secutively in  Port  Felix,  without  being  able  to  disengage  his  vessel, 
the  Victory.  This  gave  him  ample  leipure  to  become  familiar 
with  the  Esquimaux.  Sir  John  Boss,  in  his  account  of  this  long 
sojourn  in  polar  countries,  has  recorded  many  conversations  with  the 
natives,  which  out  space  does  not  permit  us  to  quote.  From  this 
terrible  position  he  was  extricated,  and  emerged  with  his  crew  fjom 
this  icy  prison,  when  all  hope  of  his  return  had  been  abandoned. 
After  being  exposed  to  a  thousand  dangers,  Ross  and  his  crew  were 
at  last  observed  by  a  whaling  ship,  which  received  them  on  board, 
after  many  efforts  to  attract  attention.  On  learning  that  the  ship 
which  had  saved  them  was  the  Isabella,  formerly  commanded  by 
Captain  Ross,  he  made  himself  known.  "  But  Captain  Ross  has  been 
dead  two  years,"  was  the  reply. 

We  need  not  repeat  here  the  enthusiastic  reception  Captain  Ross 
and  his  companions  met  with  on  their  arrival  in  London, 

During  an  excursion  made  by  the  nephew  of  the  Commander  (after- 
wards Sir  James  Clark  Ross),  he  very  closely  approached  the  North 
Magnetic  Pole,  This  was  at  eight  o'clock,  on  the  morning  of  the 
Ist  of  June,  1831,  on  the  west  coast  of  Boothia.  The  dip  of  the 
magnetic  needle  was  nearly  vertical,  being  eighty-nine  degrees  fifty- 
nine  seconds — one  miinite  short  of  ninety  degrees.  The  site  was  a 
low  flat  shore,  rising  into  ridges  from  filty  to  sixty  feet  high,  and 
about  a  mile  inland. 

('outrary  to  the  judgment  of  many  ofilcers  of  experience  in  polar 
explorations,  the  last  and  most  fatal  of  all  the  expeditions  was  under- 
taken by  Sir  John  Frankhn,  with  one  hundred  and  thirty-seven  picked 
-officers  and  men,  in  the  sliips  Erebiis  and  Terror.  The  adventurers  left 
Sheerness  on  the  26tli  of  May,  lS4(i,  the  ships  having  been  strongth- 
eneil  in  every  conceivable  way,  and  found  in  everything  calculated 
to  secure  the  safety  of  the  expedition.     On  the  2'2nd  of  July  the 
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ships  were  spoken  by  the  whaler  Enterprise,  and,  four  days  later, 
they  were  sighted  hy  the  Prince  of  Wah»^  of  Hull,  moored  to  an  ice- 
berg, waiting  au  opening  to  enter  Lancaster  Sound.  There  the  veil 
dropped  over  the  ships  and  their  unhappy  crews.  In  1848,  their  fate 
hegan  to  excite  a  lively  interest  in  the  public  mind.  Expedition  in 
search  of  them  succeeded  expedition,  at  immense  cost,  sent  both  by 
the  English  and  American  authorities,  and  hy  Lady  Franklin  her- 
self, some  of  which  penetrated  the  Polar  Seas  through  Behring's 
Straits,  while  the  majority  took  Baffin's  Bay.  In  1800,  Cap- 
tains Ommaney  and  Penny  discovered,  at  the  entrance  of  "Wellington 
Channel,  some  vestiges  of  Franklin,  which  led  to  another  expedition 
in  1857,  which  was  got  up  by  private  enterprise,  of  which  Captain 
M'Glintock  had  the  command.  Guided  by  the  indications  collected 
in  the  ptevioua  expedition,  and  intelligence  gathered  from  the  Esqui- 
maus  by  Br.  Eae  in  his  land  expedition.  Captain  M'Clintock  in  the 
yacht  Fox  discovered,  on  the  6th  of  May,  1859,  upon  the  north  point  of 
King  William's  Land,  a  cairn  or  heap  of  stones.  Several  leaves  of  parch- 
ment, which  were  'buried  under  the  stones,  bearing  date  the  28th  of 
April,  1848,  solved  the  fatal  enigma.  The  first,  dated  the  24th  of  May, 
1847,  gave  some  details  ending  with  "  ail  well,"  The  papers  had  been 
dug  up  twelve  months  later  to  record  the  death  of  Franklin,  on  the 
11th  of  June,  1847.  The  survivors  are  supposed  to  have  been  on 
their  way  to  the  mouth  of  the  Eiver  Back,  but  they  must  have  sunk 
under  the  terrible  hardships  to  which  they  were  exposed,  in  addition  to 
cold  and  hunger. 

In  September,  185Î),  Captain  M'Clinfock  returned  to  England, 
bringing  with  him  many  relics  of  our  lost  countrymen,  found  in  the 
theatre  of  their  misfortunes. 

It  only  remains  to  us  to  say  a  few  words  on  the  latest  voyages 
undertaken  in  the  Polar  Seas.  After  the  return  of  Captain  M'Clin- 
fock, in  1850,  Captain  M'Clure,  leaving  Beliring'a  Straits,  discovered 
the  north-west  passage  between  Melville  and  Baring's  Island,  which 
passage  had  been  sought  for  without  success  during  so  many  ages. 
He  saw  the  thermometer  descend  fifty  degrees  below  zero.  In  the 
month  of  October,  1854,  he  returned  to  England,  and  at  a  subsequent 
period  it  was  ascertained  with  certainty  tliat,  before  his  death,  Franklin 
knew  of  the  other  passage  which  exists  to  the  north  of  America,  to 
the  south  of  Victoria  Land,  and  Wollaston. 
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The  expï'ditioii  of  Dr.  Kane  entered  iSmitli'tf  Strait  in  1858,  and 
advanced  towards  the  north  upon  aledges  drawn  by  dogs  ;  the  mean 
temperature,  which  ranged  between  thirty  degrees  and  forty  degrees 
below  zero,  fell  at  last  to  fifty  degrees.  At  eleven  degrees  from  the 
Pole  they  found  two  Esquimaux  villages,  called  Etah  and  Peterovik, 
then  an  immense  glacier.  A  detachment,  conducted  by  Lieutenant 
Morton,  discovered,  beyond  the  eightieth  degree  of  latitude,  an  open 
channel  inhabited  by  innumerable  swarms  of  birds,  consisting  of 
swallows,  ducks,  and  gulls,  which  delighted  them  by  their  shrill, 
piercing  cries.  Seals  (y/iom)  enjoyed  themselves  on  the  floating  ice.  In 
ascending  the  banks,  they  met  with  flowering  plants,  snch  as  Lychnis, 
HeBperig,  &c.  On  the  24tli  of  June,  Morton  hoisted  the  flag  of  the  Ant- 
arctie,  which  had  before  this  seen  the  ice  of  the  South  Polo  on  Cape 
Independence,  situated  beyond  eighty-one  degrees.  To  the  north 
stretched  the  open  sea.  On  the  left  was  the  western  bank  of  the 
Kennedy  Channel,  which  seemed  to  terminate  in  a  chain  of  mountains, 
the  principal  peak  rising  from  nine  thousand  to  ten  thousand  feet,  which 
was  named  Mount  Parry.  The  expedition  returned  towards  the  south, 
and  readied  the  port  of  Uppeniavick  exhausted  with  hunger,  where 
it  was  received  on  board  an  American  ship.  Dr.  Kane,  weakened 
by  his  sufferings,  from  which  he  never  quite  recovered,  died  in  1857. 

We  cannot  conclude  ihis  rapid  sketch  of  events  connected  with  the 
expeditions  to  the  Arctic  Pole  without  noting  a  geological  feet  of 
great  and  singular  interest.  When  opportunities  have  presented 
themselves  of  examining  the  rocks  in  the  regions  adjoining  the  N"orth 
Pole,  it  has  been  found  that  great  numbers  belong  to  the  coal  measures. 
Such  is  the  case  in  Melville  Island  and  Prince  Patiiek'a  Island. 
Under  tJie  ice  which  covers  the  soil  in  these  islands  coal  exists,  with 
all  the  fossU  vegetable  d'bris  which  invariably  accompany  it.  This 
shows  that  in  the  coal  period  of  geology,  the  North  Pole  was  covered 
with  the  rich  and  abundant  vegetation,  whose  rem>iins  constitute  the 
coal-fields  of  the  present  day;  and  proves  to  demonstration  that 
the  temperature  of  these  regions  was,  at  one  period  of  the  earth's 
history,  equal  to  that  of  equatorial  countries  of  the  present  day. 
What  a  wonderful  change  in  the  temperature  of  these  regions  is  thus 
indicated!  It  is,  indeed,  a  strange  contrast  to  find  coal  formations 
under  the  soil  covered  by  the  polar  ice.  Let  us  suppose  that  human 
industry  should  dream  of  establishing  itself  in  these  countries,  and 
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drawing  hom  tlip  i  utli  tlit  Lombii'itiblp  so  nLPded  to  m  ike  it  liilut 
able,  tliub  lurnixhing  tlie  means  of  o\trconiiii4  tbe  rii^oimis  ilimitu 
coiiditions  of  these  inliospitLiMp  iLgion'i 

The  Antaictic  Pole  is  piobably  suironnded  bj  an  itj  canopy,  not 
lesa  tliac  two  thoii'aind  five  bundled  mile^  in  diameter,  and  nnmennis 
circmnatanees  kad  to  the  conclnsion  that  the  ^aat  mast,  has  diminished 
Rince  1774,  nhen  the  legion  was  visited  by  Captain  Cook  Tlie 
Antarctic  region  can  only  be  approached  dunng  the  summei,  nameh. 
in  December,  .TaniLirj   and  Febinaiy 

The  first  navi;;ator  who  penetrated  the  Antarctic  Circle  was  the 
Dutch  captain,  Theodorîe  de  Ghfiritk,  whose  vessel  fonned  part  of  the 
sc[uadron  commanded  by  Simon  de  Cordes,  destined  for  the  East 
Indies.  In  January,  1600,  a  tempest  having  dispersed  the  sijuadron. 
Captain' G heritk  was  driven  as  far  sooth  as  the  sisty-fouith  parallel, 
where  he  observed  a  coast  which  reminded  him  of  Norway.  It  was 
mountainous,  covered  with  snow,  stretching  from  the  coast  to  tlie 
Isies  of  Solomon.  The  report  of  Simon  de  Cordes  was  received  with 
great  increduUty,  and  the  doubts  raised  were  only  dissipated  when  the 
New  South  Shetland  Islands  were  definitively  recognised.  The  idea 
of  an  Antarctic  continent  is,  however,  one  of  the  oldest  conceptions  of 
speculiitive  geography,  and  one  wnich  marinera  and  philœophers  alike 
have  found  it  most  difficult  to  relinquish.  The  existence  of  a  southern 
continent  seemed  to  them  to  be  tlie  necessary  counterpoise  to  the 
Arctic  land.  The  Tfit  i  <i  AunfniUs  nicoi/nita  is  marked  on  all  the  maps 
of  Mercator,  lound  the  South  Pole,  and  when  the  Dutch  oflicer, 
Kerguelen,  discovered,  in  177:*,  the  island  which  bears  his  name,  he 
<poted  this  idea  of  Macator  as  the  motive  which  suggested  the  voyage. 
In  1774:,  Captain  Cook  ventured  up  to  and  beyond  the  seventy-first 
degree  of  latitude  under  the  one  hundred  and  ninth  degree  west 
longitude.  He  tiaveraed  a  hundred  and  eighty  leagues,  between  the 
fiftieth  degree  and  sixtieth  dcgiee  of  south  latitude,  without  finding  the 
land  of  which  mariners  had  spoken  :  this  led  him  to  conclude  that 
mountains  of  ice,  or  the  great  fog-banks  of  the  region,  had  been 
mistaken  for  a  continent.  Nevertheless,  Cook  cluag  to  the  idea  ot 
the  existence  of  a  southern  continent.  "  I  firmly  believe,"  he  says, 
■'  that  near  the  Pole  there  is  land  where  most  part  of  the  ice  is  fonned 
which  is  spread  over  the  vast  Southern  Ocean.     I  cannot  believe  tiiat 
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th  p  11  e  tenl  t  Itsof  ftlalnotlnd  anil  nt  t 
Bay  linl  of  n  le  able  exte  t — to  tl  e  so  th  I  l)t;l  e  e  ue  th  1  9 
that  the  ^r  ater  p  rt  of  th  s  so  tl  em  eont  aent  ^1 1  to  1  e  with  n 
th  P  1  r  Cii  le  where  tl  e  qei  s  o  en  nmler  1  tl  e  to  be 
unajjroK.halle  The  d  n  er  ran  n  snrreyng  a  co  t  n  these 
unknown  seas  is  so  great  that  I  lare  to  ay  o  o  e  w  11  entiire  to 
„  i  rth  r  ti  n  I  have  nd  that  tl  e  la  d  tl  at  1  t<.  tl  e  so  t)  11 
aUa'vs  remain     nknow        The  fogs  are  tl   re  too  dense    tie  s  ov 

terms  and  te  pesta  too  frequent  the  coll  to  se  er  lU  tl  e  la  gere 
of  a  f,at  on  1 10  n  o  s  The  ppeara  ce  of  the  coast  tl  e 
mos^t  hor  1  le  tl  at  d  be  m  "  Eed  Tho  co  utrj  s  co  demned  b'v 
t  eto  enu  n  sited  by  the  sun  and  lu  ed  ndet  eternal  h  ar  frost 
Aft  this  ep  rt  I  bel  e  e  tl  it  w  al  all  1  eii  no  mo  e  of  i  so  the  n 
coûtme  t  Ti  s  leacijton  oi  these  1-s  late  re"ion  t  whchtle 
g  eat  nav  gator  m  ^1 1  have  aj  pi  e  1  tl  e  wor  1   of  PI  nj      P  I 

a       ill        Jann  i     et    J    3  ri.        ?  /    e       onl     ex  ted    the 

conrage  of  his  successors  In  o  r  days  several  e  ped  t  ons  have 
been  fitted  out  for  tl      esj  r  ss   survey  of     egions  wl  ch   m%j  b 

ha'acter  1  as  the  abo  le  of  coll  1  nee  anldeth  In  IS^Î  free 
I  assage    pe  e  I   tself   nto  the  Anta    t  e  Sea      Th    Scottish  whalm 

hi]  comm  nled  by  lame  We  Hell  entered  the  jack  e  a  1 
\  ecetrated    t    n  i  u  su  t  of  leals    lut  havin^  by  chan      found  the 

ea  jeno  I'^orselet  reed  1  '^  y  p  t  sevent  fo  r  1  ^r  ^ 
utl  ht  tule  anl  under  tl  e  th  rty  lou  th  legree  of  lo  git  le  lut 
tie  aea.  nwastooalacel  d  he  anl!  crew  retra  ed  the  r  steps 
The  voyage  of  Capti  n  AVal  1  11  used  g  eat  sensation  and  su^^eate  1 
tl  e  J  S3 1  1  ty  of  n  e  se  lo  xped  t  on  T  velve  years  1  ter  th  ee 
Teat  expel  tion^  ere  htt  1  out  one  nier  Dnmont  DUviUe  of 
the  P  end  Mar  ne    a    Am  r  an  exped  t  nder  Capt   n  A\  Ike 

of  the  Un  ted  States  Is  vj     all     E     lie  ped  t  on     nder  S  r 
T  nes  t  lark  Eo. 
D    Û    tDUrvlle     1     je    1    1  s        a    all        th    ral     j      t 

tiopheatVe's   Ilea        1S4     paa^ltl     btrata  oi  M  ^e\\      on  tl 
9thotIanua-y   lb  &  hivin„  unie    h  a  eommi  1  the  two    o  vettes 

id  1  1  and  7el  e  He  e  pe  ted  to  1  n  1  t  as  "Wed  lell  had  1  ac  iled, 
and  that,  after  passing  the  first  iey  barrier,  he  should  fmd  an  open  sm, 
berore  lam.  But  he  was  soon  «'oinpelled  to  renounce  this  hope.  The 
floating  icebergs  l)e<!anip  more  and  more  closely  pa<;kod  and  dangerous. 
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Tlie  soutliorn  icebergs  do  not  circulate  in  straits  and  elmimels  already 
formed,  like  those  of  tlie  North  Pole,  Init  in  enormous  detached  blocks 
Tvliieh  hug  the  land.  Sometimea  in  shallow  water  they  form  belts 
parallel  to  the  base  of  the  chffs,  intersected  by  a  small  nnmber  of 
sinuous  narrow  cliannels.  These  icy  cliffs  present  a  face  more  or  less 
disintegrated  as  they  approximate  to  the  rocky  shore.  The  blocts  of  ice 
form  at  first  huge  prisms,  or  tabular,  regular  masses  of  a  whitish  paste; 
bnt  they  get  used  up  by  degrees,  and  rounded  off  and  separated  under 
the  action  of  the  waves,  which  chafe  them,  and  their  colour  become 
more  and  more  limpid  and  bluish.  They  ascend  freely  towards  the 
north,  in  spite  of  the  winds  and  currents  which  carry  them  towards 
the  Equator,  One  year  with  another  these  floating  icebergs  accumu- 
late with  very  striking  differences,  and  it  is  only  hy  a  rare  chance  that 
they  open  up  a  free  passage  such  as  Captain  Weddell  had  discovered. 
These  floating  islands  of  ice  have  been  met  with  in  thirty-five  degrees 
south  latitude,  and  even  as  high  as  Cape  Horn. 

The  two  French  ships  freqnently  foTind  themselves  shut  np  in  the 
icebergs,  which  continued  to  press  upon  them,  and  diiven  before  the 
north  winds,  nntil  the  south  wind  again  dispersed  their  vast  masses, 
enabling  them  to  issue  from  their  prison  in  health  and  safety.  Jn 
some  eases  D'Urville  found  it  necessary  to  force  his  ship  through 
fields  of  ice  by  which  he  was  surrounded  and  imprisoned,  and  to  ont 
his  way  by  force  through  the  accumulating  blocks,  using  the  corvette 
as  a  sort  of  battering-ram.  In  1838  he  recognised,  about  fifty  leagues 
from  the  South  Orkney  Isles,  a  coast,  to  which  he  gave  the  name  of 
Louis  Philippe's  and  JoinviUe's  Land.  This  coast  is  covered  with 
enormous  masses  of  ice,  which  seemed  to  rise  to  the  height  of  two 
thousand  sis  hundred  feet.  Eoss  discovered  still  more  lofty  peats, 
such  as  Mount  Penny  and  Mount  Haddington,  rising  about  seven 
thousand  feet.  Tlie  English  navigator  states  that  this  land  is  only  a 
great  island.  Tlie  crew  of  D'Urville's  ship  being  sickly  and  over- 
worked, he  returned  to  the  port  of  Chili,  whence  he  i^ain  issued  for 
the  Sputh  Pole  in  the  following  January. 

On  this  occasion  his  approach  was  made  from  a  point  diametrically 
opposite  to  the  former.  He  very  soon  found  himself  in  the  middle  of 
the  ice.  He  discovered  within  the  Antarctic  Circle  land,  to  which  he 
gave  the  name  of  AdeHa'n  Lmid.  The  long  and  lofty  cUffs  of  this 
island   or  continent  he  describes  as  being  surrounded  by  a  belt  of 
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isliiTids  of  icû  at  oiieo  numerous  and  threatening.  D'Urville  did  not 
liesitate  to  navigate  his  corvettes  tbrough  the  middle  of  the  band  of 
enormous  iceberg  which  seemed  to  guard  the  Pole  and  forbid  his 
approach  to  it.  For  some  moments  his  vessels  were  so  surronnded 
that  they  had  reason  to  fear,  from  moment  to  moment,  some  terrible 
shock,  some  irreparable  disaster.  In  addition  to  this,  the  sea  produces 
aromid  these  floating  icebergs,  eddies,  which  were  not  unlikely  tû  draw 
on  the  ship  to  the  destruction  with  which  it  was  threatened  at  every 
instant.  It  was  in  passing  at  their  base  that  D'Urville  was  able  to  judge 
of  the  height  of  tiiese  icy  cliffs.  "  Tlie  walls  of  these  blocks  of  ice," 
he  says,  "  for  exceed  onr  masts  and  riggings  in  height  ;  they  over- 
hang our  ships,  whose  dimensions  seem  ridiculously  curtailed.  AVe 
seem  to  be  traversing  the  narrow  streets  of  some  city  of  giants.  At 
the  foot  of  these  gigantic  monnments  we  perceive  vast  caverns  hollowed 
by  the  waves,  which  are  engalfed  there  with  a  crashing  tumult.  The 
sun  darts  his  oblique  rays  upon  the  immense  walls  of  ice  as  if  it  were 
crystal,  presenting  effects  of  light  and  shade  truly  magical  and 
startling.  From  the  summit  of  these  mountains,  numerous  brooks,  fed 
by  the  melting  ice  produced  by  the  siunmer  heat  of  a  January  sun  in 
these  regions,  throw  themselves  in  cascades  into  the  icy  sea. 

"  Occasionally  these  icebergs  approach  each  other  so  as  to  conceal  the 
land  entirely,  and  we  only  perceive  two  walls  of  threatening  ice,  whose 
sonorous  echoes  send  back  the  word  of  command  of  the  officers.  The 
corvette  which  followed  the  Astrolabe  appeared  so  small,  and  its  masts 
BO  slender,  that  the  ship's  crew  were  seized  with  terror.  For  nearly  an 
hour  wa  only  saw  vertical  walls  of  ice."  Ultimately  they  reached  a  vast 
basin,  formed  on  one  side  by  the  chain  of  floating  islands  which  they 
had  traversed,  and  on  the  other  by  high  hind  rising  three  and  four 
thousand  feet,  rugged  and  undulating  on  the  surface,  but  clothed  over 
all  with  an  icy  mantle,  which  was  rendered  dazzlingly  imposing  in  its 
whiteness  by  the  rays  of  the  sun.  The  o^h'cers  could  only  advance  by 
the  ship's  boats  through  a  labyrinth  of  icebergs  up  to  a  little  islet 
lying  opposite  to  the  coast.  They  touched  the  land  at  this  islet  ; 
the  French  flag  was  planted,  possession  was  taken  of  the  new  con- 
tinent, and,  in  proof  of  possession,  some  portions  of  rock  were  torn  from 
the  scarped  and  denuded  cliffe.  These  rocks  are  composed  of  qnartzite 
and  gneiss.  The  sonthern  continent,  therefore,  belongs  to  the  pri- 
mitive formation,  while  the  northern  region  belongs  in  great  part  to 
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the  transition,  or  cofil  Ibrmatio]!.  According  to  tlio  map  ol'  Adeliii's 
Land,  traced  by  D'Urville  over  an  extent  of  thirty  leagues  of  country, 
the  rejrion  ia  one  of  death  and  desolation,  without  any  trace  of  vegetation. 

A  little  more  to  the  north,  the  French  navigator  Lad  a  vagne 
yision  on  the  white  lines  of  the  horizon  of  another  land,  which  he 
named  Coast  Clear  {Côte  Clitiie),  tlie  existence  of  which  was  soon  con- 
firmed by  the  American  expedition  under  Commodore  Wilkes.  This 
officer  has  explored  the  aoutliern  land  on  a  larger  scale  than  any  other 
navigator,  hut  he  suffered  himself  to  lie  led  into  en-or  by  the  dense 
fogs  of  the  region,  and  has  laid  down  coast  lines  on  his  map  where 
Sir  James  Koss  subsequently  foimd  only  open  sea— an  en^or  which 
has  very  unjustly  thrown  discredit  on  the  whole  expedition. 

The  EngHsh expedition  entered  this  region  on  Christmas  Day,  1840, 
which  was  passed  by  Koss  in  a  strong  gale,  with  constant  snow  or 
rain.  Soon  after,  the  first  icebergs  were  seen,  having  flat  tabular 
summits,  in  some  instances  two  miles  in  circumference,  bounded  on  all 
sides  by  peqiendicular  cliffs.  On  New  Year's  Bay,  1841,  the  ships 
crossed  the  Antarctic  Circle,  and  reached  the  edge  of  the  pact  ice, 
which  they  entered,  after  skirting  it  for  several  days.  On  the  5th,  the 
pack  was  passed  throngh,  amid  blinding  snow  and  thick  fog,  which 
on  clearing  away  revealed  an  open  sea,  and  on  the  11th  of  January  land 
was  seui  dnectl>  nhead  of  tlie  slups  A  coast  Ime  ro-^e  m  bfty  =«iott 
(Lvered  peiks  at  a  gieat  distance  On  a  nearer  mlw  this  coast  is 
thus  de  {,ril*ed  It  ^\as  a  beautifully  clear  evening  and  two  ma^mh 
cent  ranges  ol  mnnntams  rose  to  elevations  vaiymg  Irom  se\en  thou 
sand  to  ten  thousand  teet  above  the  livel  oi  the  sea  The  f,laciers 
which  tilled  their  inteivenm^  ^  dleis  and  which  descenled  fiom  neai 
the  mountim  summits  projected  in  many  places  several  miles  mto  thr 
sea  and  temnnated  m  Ijtty  perpendicular  chfls  In  i  lew  phces  the 
locks  bioLe  thiough  then  lo  civermg  bv  which  alone  we  could  be 
a=smed  tint  lava  formed  the  micîeui  of  this  to  all  appearance 
enormoas  icehtrg  This  antaictic  hnd  wts  i  amed  \ ictona  I^nd  m 
honoui  of  the  Quteii  It  was  co.i'<feil  up  to  latitude  seicntj  eight 
de^iees  s  mth  and  neai  to  this  a  magnificent  volcanic  monntam  pie- 
sentetl  itself  using  twelve  thousand  feet  abo^e  the  level  of  the  «ea 
which  emittf  1  i\  inic  iiid  smoke  m  spl  ndid  piofiision  The  fl  tide  of 
this  gii,aniic  mountam  weic  clothed  w  th  snow  almost  to  tht  i  louth  of 
the  cratet  from  wluth  tl  c  flnmni^  tmoke  issti  d     At  i  short  distance 
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■with  the  s  r  0  \  d  oL  t  on  Tl  p  ice-covered  cl  fis  ro  e  ho  t 
a  hu  dred  d  n  n  tv  feet  1  „h  n  1  j  p  ar  to  1  e  ho  t  th  ee  hnn  Ire  I 
feet  leep  iind  n^  hfmg  found  at  ahont  to  r  h  hed  fathoms  1 1 
the  dstan  p  to-warl  tie  s.  tl  r  o  of  1  ft  n  t  m  re 
nls     el    t\]    1     f  Î   1/         J  lo  f  I 


commander.  Wlieu  lîoss  retiaced  his  «teps,  the  expedition  htul  ndvaiiced 
as  far  iis  the  sevfnty-ninth  degree  of  south  latitude. 

II;  may  he  said  of  pokr  conntries,  tliat  tliey  form  a  transition  state 
hetween  land  and  sea,  for  -n-ater  is  always  present,  althongh  in  a  solid 
state  ;  the  surface  is  alwaj's  at  a  very  low  temperature,  anew  does  not 
melt  as  it  falls,  and  the  sea  is  thus  sometimes  covered  with  a  continu- 
ous sheet  of  frozen  snow  ;  sometimes  with  enoi-moua  floating  blocks  of 
ice  which  are  driven  liy  the  currents.   Meeting  with  these  floating  masses 
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of  icG  is  one  of  the  dangers  of  polar  navigation.  Captain  Scoreshy  has 
given  a  very  detailed  dracription  of  the  different  kinds  of  ice  met  with 
in  the  Arctic  Seas.  The  ice-fielda  of  this  writer  foriii  estensive  masses 
of  sohd  water,  of  which  the  eye  cannot  trace  the  limits,  some  of  them 
being  thirty-five  leagnea  in  length  and  ten  hroad,  with  a  thictness  of 
seven  to  eight  fathoms  ;  hut  generally  these  ice-fielda  rise  only  four  to 
six  feet  above  the  water,  and  reach  from  three  to  four  fathoms  beneath 
the  surfece.  Scoresby  has  seen  these  ice-fields  forming  in  the  open 
s?a.  When  the  firefc  crystals  appear,  the  surface  of  the  ocean  is  cold 
enough  to  prevent  snow  from  melting  as  it  falls.  On  the  approach  of 
congelation  the  surface  solidifies,  and  seems  as  if  covered  with  oil  ; 
small  circles  are  formed,  which  press  against  each  other,  and  are  finally 
soldered  together  nntil  they  form  a  vast  field  of  ice,  the  thickness  of 
which  increases  from  the  lower  snrface. 

The  water  produced  from  melted  ice  is  perfectly  fresh — the  result  of 
a  well-known  physical  cause.  When  a  saline  solution  like  sea  water  is 
congealed  by  cold,  pure  water  alone  passes  into  the  solid  state,  the 
Riiline  solution  becomes  more  concentrated,  increases  in  density,  and, 
sinking  to  the  boitom,  remains  liquid.  Blocks  of  iee,  therefore,  in  the 
Polar  Seas,  are  always  available  for  domestic  use.  There  are,  however, 
salt  blocks  of  ice  which  are  distinguished  from  fresh-water  ice  by  their 
opaqueness  and  their  dazzling  white  colour  :  this  saltness  is  due  to  the 
sea  water  retained  in  its  interstices.  Scoresby  amused  himself  some- 
times by  shaping  lenses  of  ice,  with  which  he  is  said  to  have  set  iire 
to  gunpowder,  much  to  the  astonishment  of  his  crew. 

The  ice-fields,  which  are  formed  in  higher  latitudes,  are  driven  to- 
wards the  south  by  winds  and  currents,  but  sooner  or  Uter  the  action 
of  the  waves  breaks  them  iip  into  fragmenta.  The  edges  of  the 
broken  icebergs  are  thns  often  rising  and  continually  changing  :  these 
asperities  and  protuberances  are  called  hummocks  by  English  navi- 
gators; they  give  to  the  polar  ice  an  odd,  irregular  appeai^ance. 
Hummocks  form  themselves  of  the  stray,  broken  icebergs  which  come 
in  contact  with  each  other  at  their  edges,  and  thus  form  vast  rafts,  the 
pieces  of  which  may  exceed  a  hundred  yards  in  length. 

When  these  icebergs  are  separated  by  open  spaces,  through  which 
vessels  can  be  navigated,  the  pack  ice  is  said  to  be  open.  But  it  often 
happens  that  moimtatns  of  ice  occur  partly  submerged,  where  one  edge 
is  retained  under  the  principal  mass,  while  the  other  is  above  the 
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water.  Seoresby  once  passed  over  a  coif,  as  Englisli  mariners  call 
these  icy  mountains,  bat  lie  trembled  while  he  did  so,  dreading  lest  it 
should  throw  his  vessel,  himself,  and  crew  into  the  air  before  he  could 
pass  it.  The  aspect  of  the  ice-fields  vary  in  a  thousand  ways.  Here 
it  is  an  incoherent  chaos  resembling  some  volcanic  rocks,  with  crevices 
in  all  directions,  bristling  with  unshapely  blocks  piled  up  at  random  ; 
there  it  is  a  strongly-marked  plain,  an  immense  mosaic  formed  of  vast 
blocks  of  ice  of  every  age  and  thickness,  the  divisions  of  which  are 
marked  by  long  ridges  of  the  most  irregular  forms  ;  sometimes  resem- 
bling walls  composed  of  great  rectangular  blocks,  sometimes  i-esembling 
chains  of  hills,  with  great  rounded  summits. 

In  the  spring,  when  a  thaw  sets  in,  and  the  fields  begin  to  break  up, 
the  pieces  of  Hght  ice  which  unite  the  great  blocks  into  unique  masses 
are  the  fii'rit  to  melt  ;  the  several  blocks  then  separate,  and  the  motion 
of  the  water  soon  disperses  them,  and  the  imprisoned  ships  find  a  fi-ee 
passage.  But  a  day  of  calm  is  still  sufReient  to  unite  the  dispersed 
masses,  which  oscillât*  and  grind  against  ea^h  otlier  with  a  strange 
noise,  which  sailors  compare  to  the  yelping  of  young  dogs. 

When  a  ship  is  shut  up  in  one  of  these  floating  ice-fields,  inespli- 
cable  changes  sometimes  occur  in  the  vast  incoherent  aggregations. 
"Vessels,  which  think  themselves  inmiovable,  aie  found  in  a  tew  hours  to 
hav(i  completely  reversed  their  positions.  Two  ships  shut  in  at  a 
short  distance  from  each  other,  were  driven  many  leagues  withont 
being  able  to  perceive  any  change  in  the  surrounding  ice.  At  other 
times  ships  are  drawn  with  the  floating  ice-fields,  Hke  the  wliite  hears, 
who  make  long  voyages  at  sea  upon  these  monster  vehicles.  In  1777 
the  Dutch  vessel,  the  WiUmlmna,  wae  driven  with  some  other  wlialing 
shij©  from  eighty  degrees  north  back  to  sixty-two  degrees,  in  sight  of 
the  Iceland  coast.  During  this  teri'ible  journey  the  ships  were  broken 
up  one  after  the  other.  More  than  two  hundred  persons  perished, 
and  the  remainder  reached  land  with  difBculty. 

Lieutenant  De  Haven,  navigating  in  search  of  Sii'  John  Frankhu,  was 
caught  in  the  ice  in  the  middle  of  the  channel  in  Wellington  Strait. 
During  the  nine  months  which  he  remained  in  captivity,  he  drifted 
nearly  thirteen  hundred  miles  towards  the  south  ;  and  the  ship  Resolute, 
abandoned  by  Captain  Kellet  in  an  ice-field  of  immeuse  extent,  was 
drifted  towanls  the  south  ivith  this  vast  mass  to  a  much  greater 
dislttui-f. 
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Some  curious  Hpecalatious  jire  liazardeîl  l>y  Dr.  Maury,  arising  out  of 
Ills  iuTestigations  of  winds  aud  currents,  laots  being  ruvtaled  whiuh 
indicate  the  existence  of  a  climate,  mild  by  compaiiaon,  within  the 
Antarctic  Circle.  These  indications  are  a  low  laromet^r,  a  high  degree 
of  aerial  rarefaction,  and  strong  winds  from  the  north.  "  The  winds," 
he  saya,  "  were  the  first  to  whisper  of  this  strange  state  of  things,  and 
to  intimate  to  us  that  the  Antarctic  climates  are  in  winter  very  unlite 
the  Arctic  for  rigour  and  severity."  The  result  of  an  immense  m-iss 
of  observation  on  the  polar  and  equatorial  winds  reveals  a  marked 
difference  in  atmospherical  movements  north,  as  compared  with  the 
same  movements  south  of  the  Ecjuator  ;  the  equatorial  winds  of  the 
northern  hemisphere  being  only  in  excess  between  the  tenth  and 
thirteenth  parallel,  while  those  of  the  southern  hemisphere  ai-e 
dominant  over  a  zone  of  forty-five  degrees,  or  from  thirty-five  degrees 
Kouth  to  ten  degrees  north. 

"  The  fa«t  that  the  infiiiencc  of  the  polar  indraught  upon  the  winds 
should  extend  from  the  Antarctic  to  the  parallel  of  forty  degrees  sonth, 
wliile  that  from  the  Arctic  is  so  feeble  as  scarcely  to  be  felt  in  fifty  degrees 
north,  is  indicative  enough  as  to  the  difference  in  degree  of  aerial  rare- 
faction over  the  two  regions.  The  significance  of  the  fact  is  enhanced  by 
the  consideration  that  the  '  brave  west  winds,'  which  are  bound  to  the 
place  of  greatest  rarefaction,  rush  more  violently  aud  constantly  along 
to  their  destination  than  do  the  counter-trades  of  the  northern  hemi- 
spliei-e.  "Why  should  these  polar-bound  winds  difier  so  much  in 
strength  and  prevalence,  unless  there  be  a  much  more  abundant 
supply  of  caloric,  and,  consequently,  a  higher  degree  of  rarefaction,  at 
one  pole  tLan  at  the  other  ?" 

That  this  is  the  case  is  confirmed  by  all  known  barometrical  obser- 
vations, which  are  very  much  lower  in  the  Antarctic  than  in  the  Arctic, 
and  Dr.  Maury  thinks  is  doabUess  due  to  the  excess  in  Antarctic 
regions  of  aqueous  vapoar  and  this  latent  heat. 

"  There  is  rareiaction  in  the  Arctic  regions.  The  winds  show  it,  the 
barometer  attests  it,  and  the  fact  is  consistent  with  the  Eussian  theory 
of  a  Polynia  i»  polar  waters.  AVithin  the  Antarctic  Circle,  on  the 
contrary,  the  winds  bring  air  which  Las  come  over  the  water  for  the 
distance  of  hundreds  of  leagues  all  around;  consequently,  a  large 
portion  of  atmospheric  air  is  driven  away  from  the  austral  regions  by 
the  force  of  vapour," 
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CHAPTER  III. 

LIFE   IN   THE   OCEAN. 


'■  TiiE  appearance  of  the  open  sea,"  says  Fre'dol,  from  whose  elegant 
work  this  chapter  is  chiefly  compiled,  "  Car  from  the  shore — tlie 
boundless  ocean — ia  to  the  man  who  loves  to  create  a  world  of  his 
own,  in  which  he  can  freely  exercise  his  thoughts,  filled  with  sutilime 
ideas  of  the  Infinite.  His  searching  eye  rests  upon  the  far-distant 
horizon.  He  sees  there  the  ocean  and  the  heavens  meeting  in  a 
vapoury  outline,  where  the  stars  ascend  and  descend,  appear  and  dis- 
appear in  their  turn.  Presently  this  everJasting  cliange  in  nature 
awakens  in  him  a  vague  i'eeling  of  that  sadness  '  which,'  says  Hum- 
boldt, '  lies  at  the  root  of  all  our  heartfelt  joys.'  " 

Emotions  of  another  kind  and  equally  serious  are  produced  by  the 
contemplation  and  study  of  the  habits  of  the  innumerable  organised 
beings  which  inhabit  the  great  deep.  In  fact,  that  immense  expanse  of 
water,  which  we  call  the  sea,  is  no  vast  liquid  desert  ;  life  dwells  in 
i(s  bosom  as  it  does  on  dry  land.  Here  this  mystery  reigns  supreme 
in  the  midst  of  its  expansions,  luxuries,  and  agitations.  It  pleases  the 
Creator.  It  is  tlie  most  beautiful,  the  most  brilliant,  the  noblest,  and 
the  most  incomjireheiniljlo  of  His  manifestations.  Without  life,  the 
world  would  he  as  nothing.  The  beings  endowed  with  it  transmit  it 
fiiithfully  to  other  beings,  their  children,  and  their  successors,  which 
will  be,  like  them,  the  depositaries  of  the  same  mysterious  gift  ;  the 
marvellons  heritage  thus  traverses  years  and  liundrods  of  years  without 
losing  its  powci-s  ;  the  globe  is  redolent  with  the  lite  which  has  been 
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so  boimteoraly  distributed  over  it.  In  the  worda  of  Lamartine,  "  We 
know  what  produces  life,  but  we  know  not  what  it  is  ;"  and  this  igno- 
rance is  perhaps  the  powerful  attraction  which  provokes  our  curiosity 
and  excites  us  to  study. 

Every  living  being  is  animated  by  two  principles,  between  which  a 
silent  but  incessant  combat  is  being  carried  on— life,  which  assimilates, 
and  death,  which  disintegrates.  At  first,  life  is  all  powerful — it  lords  it 
over  matter  ;  but  its  reign  is  limited.  Beyond  a  certain  point  its  vigour 
is  gradually  impaired  ;  with  old  age  it  decays  ;  and  is  finally  extinguished 
with  time,  when  the  chemical  and  physical  laws  seize  upon  it,  and  its 
organization  is  destroyed.  But  the  elements,  though  inert  at  first, 
are  soon  reanimated  and  occupied  with  a  new  life.  Every  plant,  every 
animal  is  bound  up  with  the  past,  and  is  part  of  the  future,  for  every 
generation  which  starts  into  hfo  is  only  the  corollary  upon  that  which 
expires,  and  the  prelude  of  another  which  is  about  to  be  borne.  Life 
is  the  school  of  death  ;  death  is  the  foster-mother  of  hfe. 

Life,  however,  does  not  always  exhibit  iteelf  at  the  moment  of  its 
formation.  It  ia  visible  later,  and  only  after  other  phenomena.  In 
order  to  develope  itself,  a  suitable  soil  or  other  medium  must  be  pre- 
pared, and  other  determinate  physical  and  chemical  conditions  provided, 
The  presence  and  diffusion  of  living  beings  are  no  chance  products  ;  they 
follow  rigorously  an  order  of  law.  Speaking  of  the  higher  forms  of 
animal  life,  the  Duke  of  Argyll  eays,  in  his  able  and  satisfactory  work, 
"  The  Reign  of  Law," — "  In  all  these  there  ia  an  observed  order  in  the 
most  rigid  scientific  sense,  that  is,  phenomena  in  uniform  coimexiou 
and  mutual  relations  which  can  be  made,  and  are  made,  the  basis  of 
systematic  classification.  These  classifications  are  imperfect,  not 
because  they  are  founded  on  ideal  connexions  where  none  exist,  but 
only  because  they  iail  in  representing  adequately  the  subtle  and  per- 
vading order  which  binds  together  all  living  things." 

The  knowledge  of  fossils  has  thrown  great  light  u]^>on  the  regular 
and  progreasive  development  of  organization.  The  evolution  of  living 
beinga  seems  to  have  commenced  with  the  more  mdimentary  forms  ;  the 
more  ancient  rocka,  until  very  recently,  had  revealed  no  traces  of  lil  ', 
and  what  has  been  revealed  tends  to  confirm  this  view.  In  the  Cam- 
brian rocks  of  Hmy  Head,  county  Wicklow,  the  OWiaima  is  a  zoophyte 
of  the  simplest  organization,  and  the  Khizapods  Ibuiid  near  the  bottom 
of  the  Azoic  rocks  of  Canada  are  the  lowest  form  of  living  types. 
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and  it  is  only  in  beds  of  comparatively  recent  formation  that  complex 
organization  exists.  Vegetables  first  show  tbemsehefl,  and  even  among 
tliese  the  simplest  forms  have  priority.  Animals  afterwarils  appear, 
which,  as  we  have  seen,  belong  to  the  least  perfect  classes.  The  com- 
binations of  life,  at  first  simple,  have  become  more  and  more  complex, 
until  the  creation  of  man,  who  may  be  considered  the  masterpiece  of 


If  we  expose  a  certain  quantity  of  pure  water  to  the  light  and  air 
in  the  spring,  we  should  soon  see  it  producing  shades  of  a  yellowish  or 
greenish  colour.  These  spots,  examined  through  the  microscope,  reveal 
thoosands  of  vegetable  agglomerates.  Presently  thousands  of  animal- 
cules appear,  which  swim  about  among  the  floating  mnasee,  nourishing 
themselves  with  ite  substance.  Other  animalcules  then  appear,  which, 
iu  their  turn,  pursue  and  devour  the  first. 

In  short,  life  transforms  inanimate  into  organized  matter.  Vege- 
tables appear  first,  then  come  herbivorous  animals,  and  then  come  the 
carnivorous.  Life  maintains  life.  The  death  of  one  givea  food  and 
development  to  others,  for  all  are  bound  up  together — all  assist  at 
the  metamorphoses  continually  occurring  in  the  organic  aa  in  the 
mineral  world,  the  result  being  general  and  profound  harmony — har- 
mony always  worthy  of  admiration.  The  Creator  alone  is  unchange- 
able, omnipotent,  and  permanent  ;  all  else  is  transition. 

The  inhabitants  of  the  water  are  much  more  numerous  thiin  those 
of  the  solid  earth.  "  Upon  a  surface  less  varied  than  we  find  on  con- 
tinents," says  Humboldt,  "  the  sea  contains  in  its  bosom  an  exuberance 
of  life  of  which  no  other  portion  of  the  globe  could  give  us  any  idea." 
It  expands  in  the  north  as  in  the  south  ;  in  the  east  as  in  the  west. 
The  seas,  above  all,  abound  with  it  ;  in  the  bosom  of  the  deep,  creatures 
corresponding  and  harmonizing  with  each  other  sport  and  pjay. 
Among  these  especially  the  naturalist  finds  instruction,  and  the  philo- 
sopher subjects   for    meditation.      The   changes   they  undergo  only 


upon  c 


aiuds  more  and  more  a  sentiment  of  thankfulness  to 


the  Author  of  the  nniverae." 

Yes,  the  ocean  in  its  profoundeat  deptlis — its  plains  and  its  monn- 
tains,  its  valleys,  its  precipices,  even  in  its  ruins— is  animated  and  ■ 
embellished  by  innumerable  organized  beings.   Tliese  are  at  first  plants, 
solitary  or  social,  erect  or  drooping,  spreading  into  prairies,  grouped  m 


d  by  Google 


M  'l'IlK  OCEAN  WOIÎLD. 

patelles,  or  forming  vast  foresta  in  the  oceanic  valleya.  These  sub- 
marine forests  protect  and  nonriali  milliona  of  animals  wliiclt  creep, 
which  run,  which  swim,  which  sink  into  the  santla,  attach  themselves 
to  rocks,  lodge  themselves  in  crevices,  which  construct  dwellings  for 
themselves,  which  seek  for  or  fly  from  each  other,  which  pursue  or 
fight,  caress  each  other  lovingly,  or  devour  each  other  wiihout  pity. 
Charles  Darwin  truly  remarks  somewhere  that  our  terrestrial  forests 
do  not  maintain  nearly  eo  many  living  beings  aa  those  which  swarm 
in  the  bosom  of  the  sea.  The  ocean,  which  for  man  is  the  region  of 
asphyxia  and  death,  is  for  millions  of  animals  the  region  of  life  and 
health  :  there  is  enjoyment  for  myriads  in  its  waves  ;  there  ia  hap- 
piaees  on  its  banks  ;  there  ia  the  blue  above  all. 

The  eea  inflnences  its  numerous  inhabitants,  animal  or  vegetable, 
by  its  temperature,  by  ita  density,  by  its  saltnt^s,  by  its  bitterness,  by 
the  never-ceasing  agitation  of  its  waves,  and  by  the  rapidity  of  its 
currents. 

We  have  seen  in  preceding  chapters  that  the  sea  only  freezes 
under  intense  cold,  and  then  only  at  the  surface,  and  that  at  the 
depth  of  five  hundred  fathoms  the  same  permanent  temperature  exists 
in  ail  latitudes.  On  the  other  hand,  it  is  agreeil  tJiat  the  agitiitions 
produced  by  the  most  violent  storms  are  never  felt  Ijeyond  the  depth 
of  twelve  or  thirteen  fathoms.  From  this  it  follows  that  animals  and 
vegetables,  by  descending  more  or  less,  according  to  the  cold  or  dis- 
turbing movements,  can  always  reach  a  medium  which  agrees  with 
their  constitutions. 

The  hosts  of  the  sea  are  distinguiahed  by  a  peculiar  softness. 
Certain  pelagic  plants  present  oidy  a  very  weak,  feeble  consistence  ;  a 
gi'cat  number  are  transformed  by  ebullition  into  a  sort  of  jelly.  The 
fleslj  of  marine  animals  is  more  or  less  flaccid  ;  many  seem  to  consist 
of  a  diaphanous  mucilage  The  skeleton  of  the  more  perfect  species 
IS  more  or  less  flexible  and  cartilaginous  ;  and  it  rarely  attains,  as  to 
wei,Tht  11  1  ccnsi'stencv  the  strength  of  bone  exhibited  by  terrestrial 
vertebrate  tnimils  Ne^ertheles8,  both  the  shells  and  coral  product^ 
m  the  losom  ct  the  ocean  are  remarkable  for  their  stony  soliditj". 
Among  niaiim  I  hes  m  short,  we  find  at  once  the  softest  and  hardest 
of  oiganizcd  sulistinte'. 

The  sepanition  ot  organized  beings,  nourished  by  tlie  ocean,  is 
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subjected  to  certain  fised  laws.  We  never  find  on  the  coast,  except 
by  evident  accident,  the  same  Hpeciea  tliat  we  meet  witli  far  from  tiie 
shore  ;  nor  on  the  surface,  creatures  whose  habits  lead  them  to  hide 
in  the  depths  of  ocean.  What  immense  varieties  of  size,  shape,  form, 
and  colour,  from  the  nearly  invisible  vegetation  which  serves  to  nourish 
the  small  zoophytes  and  mollusks,  to  the  long,  slender  algœ,  of  fifty, 
and  even  five  hundred,  yards  in  length  !  How  vast  the  disparity 
between  the  microscopic  infusoria  and  the  gigantic  whale  ! 

"  We  find  in  the  sea,"  says  Laeepede,  "  unity  and  diversity,  which 
constitute  its  beauty  ;  grandeur  and  simplicity,  which  give  it  sublimity  ; 
puissance  and  iaimensity,  which  command  our  wonder." 

In  the  following  pages  we  shall  figure  and  describe  many  inhabitants 
of  the  sea  ;  but  how  many  remain  still  to  figure  and  describe  !  During 
more  than  two  thousand  years  research  has  been  multiplied,  and  suc- 
ceeded by  research  without  interruption.  "  But  how  vast  the  field," 
as  Lamarck  observes,  "  which  Science  has  still  to  cultivate,  in  order  to 
carry  the  knowledge  already  acquired  to  the  degree  of  perfection  of 
which  it  is  susceptible  !" 

When  the  tile  retires  from  the  shore  the  sea  leavt'*  upon  tie 
coast  some  few  of  the  numberless  1*  n^s  ■ntith  it  leari  m  its  bosom. 
In  tilt,  farst  moments  ot  its  letreat  the  n  itural  st  miy  collect  a  ci  wd 
ot  substances  vegetable  a  I  aiumal  with  tl  Lir  \inois  ci  aratt  iistic 
cnlouis  and  froperties  The  inhabitants  of  the  coast  hn  1 1!  ere  their 
fooî  their  cimmeice  and  then  ccupitions  \t  low  v\it  r  the 
nearest  Milages  anl  hamlets  fcuI  then  contii  gents  !d  and  lomg, 
men  w  men  anlchillren  to  the  hirvyat  Some  apph  tl  em  eh  es  to 
gathering  the  ribboned  seaweed  (Zoslera),  the  membranous  Viva,  the 
aorabre  brown  Fucm  vesisnlosmt,  formerly  a  source  of  great  wealth  to 
the  dwellers  by  the  sea,  being  then  much  used  in  making  kelp  ;  others 
gather  the  small  shells  left  on  the  sands  ;  boys  mount  upon  the  rocks 
in  search  of  whelks  (Buccitmm),  mussels  (Mytilus),  detach  limpets 
(PaleUa),  and  other  edible  marine  animals,  from  the  rocks  to  which 
they  have  attached  themselves.  On  some  coiiala,  shells,  as  Mactra, 
i'tjfheriii,  and  Buranlia,  are  sought,  for  their  beauty.  By  turning 
the  stones,  or  by  sounding  the  crevices  of  the  rocks  with  a  hook  at  the 
end  of  a  lath,  polypes  and  calmars  are  sometimes  surpriseil -—sometimes 
even  sea  and  conger  eels,  which  have  sought  refuge  there  ;  while  the 
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poola,  left  here  and  there  by  the  retiring  tide,  are  dragged  by  nets  of 
very  small  mesh,  in  which  the  smaller  cmstaceona  molluska  and  Bmaii 
flah  are  Becured. 

In  the  Mediterranean  and  other  inland  seas,  where  the  tide  is 
almost  inappreciable,  there  exist  a  great  number  of  animals  and 
vegetables  belonging  to  the  deep  sea,  which  the  waves  or  currents 
very  rarely  leave  upon  the  sea  shore.  There  are  others  so  fugitive, 
or  which  attach  themselvea  so  firmly  to  the  rocks,  that  we  can 
watch  them  only  in  their  habitats.  It  is  necessary  to  study  them 
floating  on  the  surface  of  the  waves,  or  in  their  mysterious  retirements. 
Hence  the  necessity  that  naturalists  should  study  the  living  produc- 
tions of  the  salt  water  even  in  the  bosom  of  the  ocean,  and  not  on  the 
sea  shore. 

The  means  generally  employed  for  this  purpose  is  a  drag-net,  sounding- 
line,  and  other  engines  suitable  for  scraping  the  bottom,  and  breaking 
the  harder  rocks.  In  a  voyage  which  Milne  Edwards  made  to  the 
coast  of  Sicily,  he  formed  the  idea  of  employing  an  apparatus  invented 
by  Colonel  Paulin,  which  consisted  of  a  metallic  casque  provided  with  a 
visor  of  glass,  and  consequently  transparent,  which  fixed  itself  round 
the  neck  by  means  of  a  copper  collar  made  water-tight  by  stufling— a 
diving-bell,  in  short,  in  miniature.  It  communicated  with  an  air- 
pump  by  means  of  a  flexible  tube.  Four  men  were  employed  in  serving 
the  pump,  two  exercising  it  while  the  other  two  rested  themselves. 
Other  men  hold  the  extremity  of  a  cord,  which  was  passed  over  a  pulley 
attached  at  a  higher  elevation,  and  enabled  them  to  hoist  up  the 
diver  with  the  necessary  rapidity  in  emergencies.  A  vigilant  observer 
held  in  his  hand  a  small  signal  cord.  The  immersion  of  the  diver  vraa 
facilitated  by  heavy  leaden  shoes,  which  assist  him  at  the  same  time  to 
maintain  his  vertical  position  at  the  bottom,  M.  Edwards  made  the 
descent  with  this  apparatus  in  three  fathoms'  water  with  perfect  success. 
He  was  thus  enabled  to  study,  in  their  most  hidden  and  most  inacces- 
sible retreats,  the  radiate  animals,  mollusks,  crustaceans,  and  annelids, 
especially  their  larvœ  and  eggs,  and  by  his  descriptions  to  contribute 
most  essentially  to  make  known  the  functions,  manners,  and  mode  of 
development  of  certain  inhabitants  of  the  sea,  whose  sojourn  and 
habits  would  seem  to  sequestrate  them  for  ever  from  our  obser- 
vation. 
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Another  and  eaaier  moile  of  studying  the  living  creatures  sheltered 
by  tbo  sea  was  first  suggested  by  M.  Cliailea  den  Moulins  of  Bordeaus, 
in  1830.  The  aquarium,  which  is  charged  with  fresh  or  sait  water, 
according  to  the  beings  it  is  intended  to  contain,  serves  the  same 
purpose  for  the  inhabitanta  of  the  deep  which  the  ayiary  does  for  the 
birda  of  the  air — cages  of  glass  being  nsed  in  place  of  iron  wire  or 
wicker-work,  and  wafer  in  place  of  atmospheric  air. 

"When  a  globe  ia  filled  with  fresli  water,  and  with  moUnsks, 
cnistaeeana,  or  fishea,  it  is  observed,  after  a  few  days,  that  the  water 
loses  its  transparency  and  purity,  and  becomes  slightly  corrupt.  It 
neceasarily  follows  that  the  water  mnst  be  changed  from  time  to  time. 
Changing  the  water,  however,  causes  much  sufiering,  and  even  death 
to  the  animals.  Besides,  the  new  water  does  not  always  present  the 
same  composition,  the  same  aeration,  or  tho  same  temperature  with 
that  which  is  replaced.  To  obviate  this  defect,  and  taking  a  leaf  out 
of  Nature's  book,  M.  Monlina  proposed  to  put  into  the  vase  a  certain 
number  of  aquatic  plants  floating  or  enbmerged  —  duckweed,  for 
example-^ which  would  act  upon  the  water  in  a  direction  inverse  to 
that  of  the  animals  inhabiting  it.  It  ia  known  that  vegetables  a^imt- 
late  carbon,  while  decomposing  the  carbonic  acid  produced  by  the  respi- 
ration of  animals,  thus  disengaging  the  osygen  indispeneabie  to  animal 
life.  In  this  simple  manner  was  the  necessary  change  of  water  obviated. 
The  same  happy  idea  has  been  successfully  applied  to  salt  water,  and 
aquariums  for  salt  water  plants  and  animals  have  been  proposed  on  a 
great  scale.  That  of  the  Zoological  Gardens  of  Paris,  in  the  Bt)is  de 
Boulogne,  inaugurated  in  1861,  is  perhaps  the  largest  iu  the  world. 
It  is  a  solid  stone  building  of  fifty  yards  in  length  by  about  twelve 
broad,  presenting  a  range  of  forty  reservoirs  of  Augers  slate,  running 
north  and  south.  The  reservoirs  are  nearly  cubical,  presenting  in 
front  t)ie  strong  glass  of  Saint  Gobain,  which  permits  of  the  mterior 
being  seen.  They  are  lighted  from  above;  but  the  light  is  weak, 
greenish,  uniform,  and  consequently  mysterious  and  gloomy,  Riving  a 
prfitty  exact  imitation  of  the  submarine  light  some  fathoms  down. 
Each  reservoir  contains  about  two  hundred  gallons  of  water.  It  is 
furnished  with  rocks  disposed  a  little  in  the  form  of  an  amphitheatre, 
and  in  a  picturesque  manner.  Upon  the  rocks,  various  species  of 
marine  vegetables  are  planted.  The  bottom  is  of  shingle,  gravel,  and 
sand,  hi  order  to  give  certain  animals  a  sufSciently  natural  retreat. 
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Ten  of  these  reservoirs  are  intended  for  marine  animals.  The 
water  emplojed  is  never  changed,  bnt  it  is  Itept  in  continuai  agitation 
by  circulation,  produced  by  a  current  of  water  led  from  the  great 
pipe  which  feeds  the  Bois  de  Boulogne.  This  water,  being  subjecled 
to  a  strong  pressure,  compresses  a  certain  portion  of  air,  which, 
bemg  permitted  to  act  on  a  portion  of  t!je  sea  water  contained  in  a 
closed  cylinder  placed  below  the  level  of  the  aquarium,  makes  it 
ascend,  and  enter  with  great  force  into  a  reservoir,  into  which  it 
is  thrown  from  a  small  jet.  The  sea  water  thus  pressed  absorbs  a 
portion  of  the  air,  which  is  drawn  with  it  into  the  reservoir.  A  tube 
placed  in  a  corner  of  the  reservoir  receives  the  overflow,  and  conducts 
it  into  a  closed  carbon  filter,  whence  it  passes  into  a  gravelly  underground 
reservoir,  returning  again  to  the  closed  cylinder.  The  water  is  once 
more  subjected  to  the  pressure  of  air,  and  again  ascends  to  the 
aquarinm.  The  cylinder  being  underground,  a  temperature  equal  to 
ahout  sixteen  degrees  Cent,,  which  is  nearly  the  uniform  temperature 
of  the  ocean,  is  easily  maintained.  During  winter,  the  aquarium  is 
heated  artificially. 
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In  tbe^  early  p  iges  it  will  not  be  oiit  of  |  lace  to  oflei  si  tew  cousi  leia 
tious  on  animak  m  general  including  tlie  ^liolr  kinqdoni  as  well  at. 
the  great  tlivisioni  whicli  ioim  tLe  subject  of  this  particular  volume 
But  nothing  is  lehs  pronii=iin^  as  a  sul  ject  of  study  thin  tbe  whole 
Ruinial  wi  es  nothing  nioie  difficalt  than  to  seize  up  n  any  leal 
analogy  Tetueen  l^mgs  of  types  so  varitd  ot  orf^aiuzition  so  lissiinilar 
The  armngements  which  niituralists  liave  eatablished  in  order  to  study 
anil  deseiibe  animals — the  divisions,  classes,  orders,  families,  genera, 
and  species^re  admirable  contrivances  for  facilitating  the  study  of 
creatures  numerous  as  the  sands  of  the  sea  shoi'C.  Withoufc  this 
pr«;ioua  me^ns  of  logical  distribution,  the  individual  mind  would  recoil 
before  the  task  of  describing  the  innumerable  phalanxes  of  contem- 
poriiry  animal  life.  But  the  render  must  never  forget  that  these 
methodical  divisions  are  pure  fictions,  due  to  human  invention  :  they 
form  no  part  of  nature  ;  for  has  not  Linnasus  tokl  us  tliat  nature  makes 
no  leaps,  natnra  nonfaeit  sttUus? — by  which  he  means  to  tell  né  that 
nature  parses  in  a  maimer  almœt  insensibly  from  one  stage  of 
organization  to  aiiothei,  altogtther  iiiespective  of  humitn  sj'stems. 

It  is,  howe^ei,  when  v.e  come  to  watcb  the  confines  ot  the  animal 
and  vegetable  kingdom  that  wc*  re  ili-ie  how  difficult  it  is  ta  seize  tlie 
precise  hne  of  demarcation  ^\luch  separates  the  great  kingaoras  of 
Nature,  We  ba\  e  seen  m  tbt  "  \c  gi  table  World  "  germs  of  the  aimplurft 
organization,  as  m  the  C  ij  ptogamia,  spores,  aw  in  the  Algii-.  aud  fruitful 
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corpuscles,  us  in  the  Mosses,  which  seem  to  be  invested  with  some  of  the 
characteristics  of  aninial  life,  for  they  appear  to  be  gifted  with  organs  of 
locomotion,  namely,  vibratile  cilia,  by  means  of  which  tliey  execute 
movements  wliich  are  to  all  appearance  qitite  volnntary.  Alongside 
these,  vegetable  germs  and  fecundatiug  corpuscles,  known  as  anthé- 
rozoïdes among  the  Algœ,  Mosses,  and  Ferns,  which,  when  floating 
in  water,  go  and  come  like  the  inferior  animals,  seeking  to  penetrate 
into  cavities,  withdrawing  themselves,  returning  again,  and  again  intro- 
ducing themselves,  and  exhibiting  all  the  signs  of  an  apparent  effort. 
Let  us  compare  the  Infusoria,  or  even  the  Polypi,  (joral  insects,  and 
Gorgons,  with  these  shifting  vegetable  organisms,  and  say  if  it  is  easy 
to  determine,  without  considerable  study,  which  is  the  plant  and  which 
the  animal.  The  precise  line  of  demarcation  which  it  is  so  desirable 
to  establish  between  the  two  kingdoms  of  Nature  is  indeed  diflicult 
to  trace. 

The  word  zoophyte,  to  which  this  comparison  introduces  us,  seems 
very  happOy  applied  :  it  is  derived  from  the  Greek  word  CSok, 
auimal,  and  ^vtov,  plant  ;  and  is,  as  it  seems  to  us,  quite  worthy 
of  being  retained  in  Science,  because  it  consecrates  and  materialises, 
so  to  apeak,  a  sort  of  fusion  between  the  two  kingdoms  of  Nature 
at  their  confines.  Let  us  guard  oiu:selves,  however,  from  carrying 
this  idea  too  far,  and,  upon  the  faith  of  a  happy  word,  altering  alto- 
gether the  true  relations  of  created  beings.  In  adopting  the  name 
zooplnjte,  to  indicate  a  great  division  of  the  animal  kingdom,  the  reader 
must  not  imagine  that  there  is  any  amhiguity  about  the  creatures 
designated,  or  that  tliey  belong  at  once  to  both  kingdoms,  or  that 
they  might  be  ranged  indifferently  in  the  one  or  the  other.  Zoophj-tos 
ai«  animals,  and  nothing  but  animals;  the  justification  for  using  a 
designation  which  signifies  animal  plant  is,  that  many  of  them  have 
an  exterior  resemblance  to  plants  ;  that  they  divide  themselves  by  off- 
shoots, as  some  plants  do,  and  are  sometimes  crowned  with  organs 
tinted  with  lively  colours,  like  some  flowers. 

This  analogy  between  plants  and  zoophytes  is  nowhere  more  appa- 
rent than  in  the  coral.  Eooted  in  the  soil  and  upon  rocks,  the  form  of 
its  branches  many  times  subdivided,  above  all,  the  coloured  appendages 
which  at  certain  periods  so  closely  resemble  the  coroUa  of  a  flower, 
have  all  the  form  and  appearance  of  plants.  Until  the  eighteenth  cen- 
tury most  uatinulists  classed  the  coral  as  Limmiua  did.  without  the  least 
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hesitation,  with  analogous  creations  in  the  vegetable  world.  Hoaiunur 
long  contended  for  the  contrary  opinion  ;  bnt  it  is  only  in  our  day  that 
the  iinimal  natnre  of  the  coral  is  satisfactorily  established.  The  sea 
anemone  may  be  cited  as  another  striking  example  of  the  resemblance 
borne  by  certain  inferior  organisms  to  vegetables.  We  hold,  then,  that 
we  are  justified  in  using  the  word  zoophyte  to  designate  the  beings 
whicli  now  occupy  our  attention. 

We  shall  not  surprise  our  readers  by  telling  them  that  the  structure 
of  the  zoophyte,  especially  in  its  inferior  orders,  is  excessively  simple. 
'ITiey  are  the  first  steps  in  the  scale  of  animal  life,  and  in  them  a  purely 
rudhaentary  organization  was  to  be  espect«d.  In  these  beings — true 
types  of  auinml  life— the  several  parts  of  the  body,  in  place  of  being  dis- 
posed in  pairs  on  each  side  of  its  longitudinal  plane,  as  occurs  in  animals 
of  a  higher  organization,  is  found  to  radiate  habitually  round  an  asia  or 
centiul  point,  and  this  whether  in  its  adult  or  juvenile  state.  Zoophytes 
Lave  not  generally  an  articulate  skeleton,  either  exterior  or  interior,  and 
their  nervous  system,  where  it  exists,  is  very  slightly  developed.  The 
organs  of  the  senses,  other  than  those  of  touch,  ai^e  altogetlier  absent 
in  the  greater  part  of  beings  which  belong  to  this,  the  lowest  class  of 
the  last  division  of  the  animal  kingdom, 

Sf^vera!  questions  arise  here  :  Has  the  zoophyte  sentiment,  feeling, 
perception  ?  Has  it  consciousness,  sense,  sensibility  ?  The  question 
is  insoluble;  it  is  an  abyss  of  obscurity.  The  coral,  or  rather  the 
aggregation  of  living  beings  which  bear  the  name,  ai^e  attached  to  the 
rock  which  has  seen  their  birth,  and  which  wiU  witness  their  death  : 
the  infusoria,  of  microscopic  dimensions,  which  revolve  perpetually  in  a 
circle  infinitesimally  small.  The  Amibœ,  the  marvellous  Proteus,  which 
in  the  space  of  a  minute  changes  its  form  a  hundi-ed  times  under  the 
surprised  eyes  of  the  observer,  is,  in  truth,  a  mete  atom  chargetl  with 
life.  Yet  all  these  beings  Lave  an  existence  to  appearance  purely  vege- 
tati-;e.  In  their  obscure  and  bhnd  impulse,  have  they  consciousness  or 
instinct  ?  Do  they  know  what  takes  place  at  the  three  thousandth 
part  of  an  inch  from  their  microscopic  bodies  ?  To  the  Creator  alone 
does  the  knowledge  of  this  mystery  belong. 

In  consequence  of  the  numerous  difterences  of  structure  which  exist 
among  zoophytes,  some  recent  authors  divide  them  into  four  classes  : 
namely,   Sptmges,   Infusoria,   Aculejihen,   and   Echinochrms.     But, 
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foUowmg  the  beat  authorities  wliich  have  recently  treated  of  these 
animals,  we  slial!  divide  them  into 

I.  PnoiozoA,  including  the  Infusoria,  Foraminifent,  and  Sjion- 
giad/ii. 

II.  PoLYrn^nrv  including  the  Ht/îrie,  Sertularia,  and  Penwi- 
tuluria. 

III.  EoHiNtDUiiiATA  or  Sea  ui  cl  ms  and  Star-fishes. 

Our  Si^ace  vail  ]  recent  oui  lomg  more  than  presenting  to  the 
reader  m  aucCfssion  the  mo^t  characteristic  types  of  each  of  these 
groups. 
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revealed  in  the  seventeenth  century  by  the  discovery  of  the  microscope. 
When  armed  with  this  marvellous  instrument,  appIieJ  to  examine 
the  varions  liquid  mediums— as  when  Leuwenhoek,  for  example,  ap- 
plied the  magnifying  glass  to  the  inspection  of  stagnant  water,  with 
its  infusions  of  macerated  vegetable  and  animal  substances — when  be 
scrutinized  a  drop  of  water  boiTOwed  from  the  ocean,  from  rivers,  or 
from  lakes,  he  discovered  there  a  new  world — a  world  which  will  he 
unveiled  in  these  pages. 

Some  modern  writers  believe  that  the  Protozoa  is  a  mere  cdhilar 
organimii,  that  being  tbe  principal  and  end  of  organization,  such  as 
we  find  it  in  the  cellular  vegetable.  According  to  tliia  hypothesis,  the 
Protozoares  wouW  be  the  cellulars  of  the  animal  kingdom,  as  the  Algce 
and  Mushrooms  are  of  the  vegetable  world.  This  idea  is  so  far 
wrong,  that  it  has  been  founded  upon  the  empire  of  pure  theory. 
"  In  reality,"  says  Paul  Geiwais  and  Van  IJeueden,  "  the  animals  to 
which  we  extend  it  very  rarely  resemble  elementary  cellulars."  The 
tissue  of  which  the  bodies  of  the  Protozoa  are  composed  is  habitually 
destitute  of  cellular  structure.  They  a^e  formed  of  a  sort  of  animated 
jelly,  amoi'phous  anil  diaphanous,  and  havo  received  from  Dujardin 
the  name  of /Saccw?((,  or  soft-fleshed  animals. 
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Infinitely  varied  in  their  form,  the  Protozoares  arc  fnrnished  witli 
vihraiile  eilia,  whicli  are  organs  of  locomotion  belonging  to  the  lower 
animala  inhabiting  the  liquid  element.  Theii  bodies  are  sometimes 
nak((d,  sometimes  covered  with  a  siliceous,  chiilky,  or  membranous 
cuirass.  They  are  divided  into  two  great  classes,  the  liliixopoda  and 
Infusoria. 

CLASS    RHIZOPODA. 

Gervais  and  Yan  Beneden  include  under  the  name  of  Bhkojyods,  or 
foot-rooted  animals  (so  called  from  pit/n,  root  ;  trovi,  ttoSoç,  footed  am- 
iiuth),  those  of  the  simplest  organization,  whicli  may  be  characterised 
by  the  absence  of  distinct  digestive  cavities,  and  the  presence  of  vibratile 
cilia,  as  well  as  by  the  soft  parts  of  their  tissues.  This  tissue  emits 
pralongatioDS  or  filaments  which  admit  of  easy  extension,  sometimes 
simple,  sometimes  branching.  Occasionally  we  see  these  branching 
filaments  withdraw  themselves  towards  the  mass  of  the  body,  disappear, 
and  gradually  melt  into  its  substance  in  such  a  manner  that  the  indi- 
vidual seems  to  absorb  and  devour  itself.  If,  in  exceptional  cases, 
some  of  the  superior  animals,  as  the  wolf,  devour  eacli  other,  the  rliizo- 
pods  go  much  fitrther  :  they  devour  themselves,  so  to  speak  ! 

The  rhizopods  are  found  both  in  fresh  and  salt  water.  They  live, 
as  jarasites,  on  the  body  of  worms  and  other  articulated  animals.  The 
class  is  divided  into  many  orders.  We  shall  speuk  here  only  of  three  ; 
namely,  the  Amihte,  Fori iminif era,  and  NoeUluea. 

THE   Ami!.«, 

In  nearly  all  ancient  animal  and  vegetable  infusions,  not  quite 
putrid— upon  all  oozy  beds  covering  bodies  which  have  remained  for 
some  time  in  fresh  or  sea  water— we  find  the  singnlar  beings  which 
belong  to  this  ordei'.  They  are  the  simplest  organisms  in  creation, 
being  reduced  to  a  mere  drop  of  living  matter.  Their  bodies  are 
formed  of  a  gelatmous  substance,  without  appreciable  organization. 
The  quantity  of  matter  which  forms  them  is  so  infinitesimal,  that  it 
becomes  incredibly  diaphanous,  and  so  transparent  that  the  eye,  armed 
with  the  mici'oscope,  traverses  it  in  all  dhections,  so  tliat  it  is  necessary 
to  modify  the  nature  of  the  hquid  in  which  it  is  held  in  suspension, 
and  introduce  the  phenomenon  of  relVaotioi  in  order-  to  observe  them. 

It  would  be  diihcult  to  sav  exitctlv  what  is  the  form  tliese  creatures 
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assume.  They  frecjuently  have  tlic  appeai-anee  of  pniall  roiin(U'd 
maises,  like  drops  of  water  ;  but,  whatever  their  form  may  he,  it  is 
always  so  unstable,  that  it  changes,  so  to  speak,  every  moment,  so 
that  it  is  found  impossible  to  make  a  drawing  from  the  model  under 
the  microscope — the  design  must  be  finished  by  an  appeal  to  memory. 
This  instability  is  the  characteristic  manifestation  of  life  in  the  Amtba, 
which  are  naked  beings,  without  apparent  organization  ;  in  fact,  it 
occupies  the  first  step  in  the  scale  of  creation. 

The  transparent  immovable  drop  onder  consideration  emits  an  ex- 
pansion, and  a  lobe  of  a  vitreous  appearance  upon  its  circumference, 
which,  gliding  like  a  drop  of  oil  upon  the  object-glass  of  the  microscope, 
begins  by  fixing  itself  to  it  as  a  supporting  point,  afterwartk  slowly 
attracting  to  itself  the  whole  mass,  and  thus  gradaally  increasing  its 
balk  under  the  observer's  eye. 

The  Amiba,  according  to  their  dimensions  and  degree  of  develop- 
ment, successively  emit  a  greater  or  smaller  number  of  lobes,  none  of 
which  are  precisely  alike,  but,  after  having  appeai-ed  for  an  instant,  each 
successively  re-entera  into  the  common  mass,  witli  which  it  becomes 
eomjilctely  incorporated.  Variable  in  their  respective  forms,  tliese  lobes 
present  appearances  quite  different  in  the  several  genera.  They  are 
more  or  less  lengthy,  more  or  less  fringed,  and  often  branching;  some- 
times they  are  filiform,  sprouting  in  all  directions  over  the  animal 
mass,  which  rolls  in  the  Kqnid  like  the  hi^k  of  a  small  chestnut. 

If  we  ask  how  these  animals  are  nourished,  in  which  no  digestive 
apparatus  can  be  distinguished,  tlie  question  is  difficult  to  answer. 
It  jfl  thought  that  they  are  Donrished  by  simple  absorption,  and  by 
absorption  only.  In  the  interior  of  the  gelatinous  mass  which  constitiite 
the  animals,  however,  granules  and  microscopic  portions  of  vegetables 
are  frequently  discovered.  "  We  can  conceive,"  says  Dujardin,  "  how 
these  objects  have  penetrated  to  the  interior,  if  we  remai-k,  on  the  one 
hand,  that  in  creeping  on  the  surface  of  the  glass,  to  which  they  a<lbere 
very  exactly,  the  Amiba  can  be  made  k>  receive,  by  pressure,  foreign 
substances  into  their  own  bodies,  by  means  of  the  alternate  conti-ac- 
tion  and  extension  of  the  various  parts  natural  to  them,  and,  ou  the 
otlier  band,  ttiat  the  gektiuous  mass  is  susceptible  of  spontaneous 
depressions — here  and  there  near  to  or  even  at  the  surface  of  the 
spherical  ca^dties,  which  successively  contract  themselves  and  disapirear 
in  connection  with  the  strange  Ixidy  which  they  have  aliaorlxid." 
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The  Aiiiiba  are  often  observed  to  be  tinted  red  or  green  ;  this  arises 
from  the  special  coloiuing-matter  which  has  been  absorbed  into  its  mass. 

The  question  anses    How  do  the  e  cieatnres,  so  simple  in   their 
organization,  piopaj,ate  fheir  species  ' 

We  believe  that  tliey  aie  chiefly  mnltiplied  by  parting  \vith  a  lobe, 
which,  in  certain  conditions  is  enabled  to  bve  an  independent  exist- 
ence, and  develope  it,eli  thns  lormmg  a  new  mdividnal.  This  is  what 
naturalists  term  generation  by  division — Jut-iparism  or  fission.  The 
absence  of  a  nntntive  and  re 
productive  apparatus  m  the  if 
Amilm,  and  the  want  of  sti  \ 
hiUty  in  theh  fotm,s  explain 
how  nearly  impossible  it  is  to 
characterise  as  species  the  nn 
lueroas  individuals  dailT  met 
with  in  infnsions  of  organic 
matter  in  stagnant  water.  In 
order  to  distinguish  some  of 
the  groups,  Dujardin  bases 
his  descriptions  upon  their 
size  and  the  general  form  into 
wliich  they  expand. 

We  shall  be  able  to  form  fig.  lo.   Am  m      ci-p»  w      ey, 

some  idea  of  the  appearance  of  ""^ 

these  beings,  rendered  mysterious  by  their  very  simplicity,  by  throw- 
ing a  glance  upon  tlie  two  accompanying  Bgnres  (Figs.  10  and  11), 
borrowed  from  the  Atlas  of  Dujardin's 
great  work,  "  Les  Zoophytes  Infusoires," 
which  we  shall  have  occasion  to  quote 
more  than  once. 

We  have  said  that  the  Amiba  change 
their  form  every  few  moments  under  the 
eyes  of  the  observer.  Fig,  11  repre- 
sents the  changes  of  form  tliiough 
which  they  pass,  accordine  to  Dujardin,  fie-h.  ^■i™ia(™"f*"'ba<«fH"cna 
when  examined  under  the  microscope. 

I'ujardin  points  out  very  clearly  the  identity  of  structure  between 
organisms  lite  Amiha  and  sneh  forms  as  Diffiw/ia  and  Arcella.     All 
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these  creatures  are  without  trace  of  mouth  or  digestive  cavity,  and 
the  entire  body  is  a  siugle  cell,  or  aggregation  of  cells,  vvliicb  receive 
their  nutrimeut  hy  absorption  ;  lor,  altbough  the  creatures  have  neither 
mouth  nor  stomach,  yet,  according  to  Professor  Kolliker,  it  takes  in 
solid  nntriment,  and  rejects  what  is  indigestible.  When  in  its  progress 
through  the  water  one  of  these  minute  organisms  approaches  one  of  tlie 
equally  minute  Algœ,  from  which  it  draws  nourishment,  it  seiees  the 
piunt  with  its  tentacular  filaments;  which  it  gradually  encloses  on  all 
sides;  thefilaments,  to  all  appearance,  becoming  more  or  less  shortened 
in  the  process.  In  this  way  the  captive  is  brought  close  to  the  surface 
of  the  body  ;  a  cavity  is  thus  formed,  in  which  the  prey  is  lodged, 
which  closes  round  it  on  all  sides.  In  this  situation  it  is  gradually 
drawn  towards  the  centre,  and  passes  at  last  entirely  into  the  mass. 
The  engulfed  morsel  is  gradually  dissolved  and  digested. 

THE  FOKAMIKJFKEA. 

Ther(i  is  nothing  fimall  in  Nature.  The  idea  of  littleness  or 
greatness  is  a  human  conception — a  comparison  which  is  suggested 
by  the  dimensions  of  his  own  organs.  Nature,  on  the  other  hand, 
compensates  smallness  by  numbers.  The  result  produced  by  the  bones 
of  some  large  animalw  is  also  accomplished  by  the  accumulated  spoils 
of  miUions  of  animalciilcs.  The  history  of  the  Foraminifera  is  a  striking 
example  of  this  great  truth. 

What,  then,  is  a  Foraminifer  ?  It  is  a  very  small  zoophyte,  a  shell 
nearly  invisible  to  the  naked  eye  ;  for,  in  general,  its  dimensions  rarely 
exceed  the  two  hundredth  part  of  an  inch  ;  in  short,  it  is  strictly  micro- 
scopic. Examine  under  a  microscope  the  sand  of  the  ocean,  and  it 
will  be  found  that  one-half  of  it  consists  of  the  débris  of  shells,  of  various 
but  well-defined  forms,  each  habitnally  pierced  with  a  number  of  boles. 
To  this  they  are  indebted  for  tbeii'  name  Foraminifera,  îjx>m  fora  men, 
a  hole.  With  these  microscopic  animalcules  Nature  has  worked  wonders 
in  geological  times  ;  nor  have  the  wonders  ceased  in  our  days. 

Many  beds  of  the  terrestrial  crust  consist  entirely  of  the  remains  of 
Foraminifera.  In  the  most  remote  ages  in  the  history  of  our  planet, 
these  zoophytes  must  have  lived  in  innumerable  swarms  in  the  seas  of 
the  period  ;  they  buried  themselves  in  the  bottoms  of  the  seas,  and  their 
shells,  heaped  up  dming  many  ages,  have  finished  by  forming  hills  of 
great  thickness  and  extent.     We  may  say,  to  give  an  example,  that 
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during  t!io  Carboniferous  period,  a  single  species  of  tlioao  zoophytes 
has  formed,  in  Knssia  alone,  enormoas  beds  ol'calcareoos  rock.  Many 
beds  of  cretaceoas  formation  are,  in  great  pai*t,  eomixised  of  î"oraminifera, 
and  tliey  esist  in  immense  nnmbera  in  tlie  wbite  clrnlt  which  cover  and 
form  the  vast  moiuitains  ranging  from  Champagne,  in  Fmnce,  nearly 
to  the  centre  of  England. 

But  it  is  to  the  Tertiary  formation  that  these  zoophytes  have  contri- 
buted the  most  enonnous  deposits.  Tlie  greater  part  of  the  Egyptian 
pyramids  is  only  an  aggregation  of  Nummnliteg.  A  prodigious 
numl^rofFoiuminiferapresenttliemselves  in  tlie  tertiary  deposits  of  the 
Gironde,  of  Italy,  and  of  Austria.  The  chalk  so  abundant  in  the  basin 
of  Paris  is  almost  entirely  composed  of  Foraminilera.  Tlie  remains  of 
these  creatures  are  so  abundant  in  the  Paris  chalk,  that  M.  d'Orbiguy 
found  Hpwards  of  fifty-eight  thousand  m  a  small  block,  scarcely  ex- 
ceeding a  cubic  incli  of  chalk,  from  the  quarries  of  ChantiUy,  This 
fact,  according  to  this  author,  iraidies  the  existence  of  tliree  thousand 
milHons  of  these  zoophytes  in  tlie  cubic  metre  (thirty-nine  inclies 
and  a  small  fraction)  of  rock  !  As  the  chalk  fi^om  these  quarries 
has  served  to  bnild  Paris,  as  well  as  the  toi\'n8  and  villages  of  the 
neighbouring  departments,  it  may  be  said  that  Paris,  and  other  great 
centres  of  population  which  surround  it,  are  built  with  the  shells 
of  these  microscopic  animals. 

The  sand  of  the  littoral  of  all  existing  seas  is  ï^o  full  of  fhewe 
minute  hut  elegant  shells,  that  it  is  often  half  composed  oi  tliem.  M. 
d'Orbiguy  found  in  three  grammes  (forty-six  grains  troy)  of  sand  from 
the  Antilles,  four  hundi-ed  and  forty  tliousand  shells  of  Foraminifem. 
Bianehi  found  in  thirty  grammes  (four  hundred  and  sixty-seven 
grains)  from  the  Adriatic,  sis  thousand  of  these  shells.  If  we 
calculate  the  proportion  of  these  beings  contained  in  a  cubic  metre 
alone  of  sea-sand,  we  reach  a  figure  which  passes  all  conception. 
What  would  this  be  if  we  could  extend  the  calculation  to  the  immen- 
sity of  siurface  covered  by  the  waves  which  surround  the  globe  ? 

M.  d'Orbigny  has  satisfied  himself,  by  microscopic  examination  of 
sands  from  all  parts  of  the  globe,  that  it  is  the  débris  of  Foraminifera 
which  form,  in  all  existing  seas,  those  enormous  deposits  which  raise 
banks,  obstruct  the  navigation  in  gulfe  and  straits,  and  fill  np 
ports,  as  may  be  seen  in  the  port  of  Alexandria.  In  common  with 
the  corals  and  madrepores,  the  Foraminifera  are  the  great  agents  in 
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Ibrming  the  isles  which  surge  np  under  our  eyea  from  the  hosom  oi 
the  ocean  in  the  warmer  regions  of  the  globe.  Thus  shells,  scarcely 
appreciable  to  tlie  sight,  suffice  by  their  accumulations  to  fill  up 
seas,  while  performing  a  very  considerable  part  in  the  great  operations 
of  Natiire,  although  it  may  not  be  apparent  to  ua. 

Our  exact  knowledge  of  the  Foraminifeta  is  of  very  recent  date. 
Great  numbers  of  minute  particlea,  of  regular  and  symmetrical  form, 
were  long  distinguished  on  the  sands  of  the  sea  shore.  These  corpus- 
cular atoms  early  attracted  the  attention  of  observers.  But  with  the  dis- 
covery of  the  microscope,  these  small  elegant  shells,  which  were  among 
the  curiosities  revealed  by  the  instrument,  assumed  immense  importance. 
We  have  stated  that  these  corpuscles  are  nothing  but  the  shell  or  solid 
framework  of  a  crowd  of  marine  animalculje  :  we  may  then  consider  them 
as  living  species  analogous  to  the  Ammonite?  and  Nautilus  of  geological 
times.  Linnfeus  has  placed  them  in  this  last  genus,  which  would 
include,  according  to  that  author,  all  the  multilouular  slieUs.  In 
1S04, Lamarckclassed  themamong  the  molluscous cephalopods.  But 
Alcide  d'Orbigny,  who  has  devoted  long  years  study  and  observa- 
tion, and  may  be  considered  the  great  historian  of  the  Foraminifera, 
makes  it  appear  that  this  mode  of  chiBsifieation  was  inexact.  Dujardin 
separated  them  altogether  from  the  class  of  moUusks,  and  showed 
that  tliey  ought  to  be  consigned  to  an  inferior  class  of  animals. 
These  minute  creatures,  in  short,  are  deficient  in  the  true  appendages 
analogous  to  feet,  which  exist  in  the  higher  mollusks.  They  simply 
possess  filamentous  expansions,  very  variable  in  their  form. 

We  have  stated  that  the  Foraminifera  are  of  microscopic  dimen- 
sions. With  some  trifling  exceptions,  this  is  generally  true  ;  but  there 
esdst  a  number  of  species  which  are  visible  to  the  naked  eye.  Such 
are  the  NumnmUtes,  spoken  of  above  as  entering  into  the  composition 
of  the  stony  masses  of  the  Pyramids  of  Egypt.  The  Nummuliies 
•pyramidas  is  circular  in  form,  and  about  an  inch  in  diameter.  The 
Foraminifers  found  in  the  nummulite  formation  of  Tremsted,  in 
Bavaria,  between  Munich  and  Saltzberg,  are  still  larger,  being  nearly 
double  the  size  of  the  nummulite  of  the  Pyramids  ;  in  short,  they  are 
the  giants  of  this  tribe  of  animals. 

After  these  remarks,  we  may  venture  to  give  some  idea  of  the 
structure  and  classification  of  these  beings,  whose  port  in  the  work 
of  creation  have,  in  former  times,  been  so  considerable. 
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The  bodies  of  the  Foraminifera  are  formed  of  a  gelatinous  B«b- 
atance,  somethnes  entire  and  round,  Bometimes  divided  into  segments, 
whieh  can  be  placed  upon  a  line,  simple  or  alternate,  wound  up  into 
a  spiral  form  or  rolled  round  its  axis,  like  a  ball,  A  testaceous  envelope, 
modelled  upon  the  segments,  follows  the  various  modifications  of  form, 
and  protects  the  body  in  all  its  parts.  From  the  extremity  of  the 
last  segment  of  one  or  many  openings  of  the  shell,  or  of  the  numerous 
pores,  issue  certain  long  and  slender  filaments,  more  or  less  numerous, 
which  axe  divided  and  subdivided  over  their  whole  length,  like  the 
spreading  branches  of  a  tree.  They  can  attach  themselves  to  external 
bodies  with  force  enough  to  determine  the  progression  of  the  animal. 
Being  formed  of  transparent  non-colouring  matter,  they  may  be 
said  to  be  mere  expansions,  which  vary  in  form  and  length  according 
to  the  conditions  of  the  ambient  medium.  The  filaments  have  also 
very  variable  positions  :  sometimes  they  form  an  unique  and  retractile 
band,  issuing  from  a  single  opening  ;  sometimes  they  project  them- 
selves across  from  numerous  little  porea  in  the  shell,  which  covers 
the  last  segment  of  the  animal.  These  pores,  or  openings,  give  the 
name  to  the  creatures  under  consideration. 

In  conclusion,  the  filaments,  con'..actile  and  variable  in  their  form, 
vfhich  constitute  the  feet  and  arms  of  these  little  creatures,  appear  to. 
have  something  poisonous  in  them  ;  it  is  stated  that  the  Infusoria 
are  at  once  paralysed  in  their  motions  when  brought  in  contact  with 
the  minute  arms  of  the  Foraminifera.  "  It  is  probably  by  this 
means,"  says  M.  Frédol,  "  that  these  creatures  succeed  in  catching 
their  prey.  Is  it  not  worthy  of  remark  that  these  beings,  however  small 
their  size  and  slight  their  form,  are  unpitjing  flesh-eaters?  The 
smallest,  the  weakest,  and  the  most  microscopic  animal  in  existence 
thus  becomes,  by  means  of  a  homœopathic  dose  of  poison,  a  most 
formidable  destrojer." 

Another  singular  observation  on  these  little  filaments  or  aims  we 
owe  to  Dujardin.  Tliis  naturalist  observed  that,  when  a  miliola  at- 
tempted to  climb  up  the  walls  or  sides  of  a  vase,  it  could  improvise,  as  it 
were,  on  the  instant,  and,  at  the  expense  of  its  own  substance,  a  pro- 
visional foot,  which  stretthed  itself  out  rapidly  and  performed  all  the 
functions  of  a  permanent  member.  The  occasion  served,  this  tem- 
porary foot  seemed  once  more  to  return  to  the  common  mass,  and  was 
absorbed  into  the  body.     It  would  thus  appear  that  with  these  minute 
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creatures  the  presence  of  a  necessity  gives  the  power  to  create  an 
organ  by  tlie  mere  will  of  the  creature,  while  man,  with  all  his 
genius,  cannot  manufacture  a  hair.  To  the  present  day,  however,  we 
have  not  been  able  to  disfx>Ter  any  organ  of  nutrition  in  the  Fora- 
minifera  ;  tbey  have  no  stomach,  properly  80  called,  but  Nature  baa 
gifted  them  with  a  peculiar  tissue,  at  once  gelatinous  and  contractile, 
and  essentially  simulative,  which  probably  serves  the  same  purpose. 

We  have  already  said  that  the  shells  of  these  minute  zoophytes  vary 
much  in  form.  They  are  generally  many-chambered,  each  chamber 
communicating  by  pores  in  the  walls  ;  the  different  gelatinous  parts 
of  the  animalcules  are,  in  this  manner,  placed  in  continual  communi- 
cation with  each  other.  Aleide  d'Orbigny,  to  whom  we  owe  almost 
all  that  is  known  of  the  class,  has  distributed  them  into  sis  families, 
making  the  form  of  the  shell  the  basis  of  their  arrangement.  These 
six  families  include  sixty  genera,  and  more  than  sixteen  hundred 
species,  the  families  being  as  follows  : — 

I.  Monostega. — Animals  consistmg  of  a  single  segment.  Shell  of 
a  single  chamber. 


II.  Stichostega. — Animal  in  segmenta,  arranged  in  a  single  hne. 


Shell  in  chainbers,  sujicriniposcd  liucarly  on  a  sti'aigbt  or  curved  axis. 
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III.  Helicostega. — Animal  in  segments,  spirally  arranged.  Cham- 
bers piled  or  superimposed  on  one  axis,  forming  a  spiral  erection.  In 
Fig.  19  we  have  a  horizontal  section  of  Faujasina,  in  which  the  spiral 
convolutions  are  visible  on  the  truncated  half  of  the  shell. 


IV.  Entomostega. — Animal  composed  of  alternating  segmenta  form- 
ing a  spiral.  Chambers  superimposed  fi  two  alternating  ases,  also 
forming  a  spiral. 


V.  En alloatega.^  Animal  formed  of  alternate  segments.    Non-spiitil 


chambers  dispaieJ  idloruiitelv  atnfi^  two  oi  tluec  ii.us, iilsn  nmi-.'^pii 

fi  2 
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VI.  Afj;atliisti'fïii-~Aniiiiiil  roniicd  of  wi'f:;iiii'ii(a  wohth!  round  ini 
axis.  Cliuiiiiici-s  ioimoil  round  ii  t-omiiiou  axis,  cacli  iiivcstiug  iialf  tin: 
cifcutiitiTeiice. 


Tlui  KÎmpli.'Kt  f'otm  ol  Foi-imimili  1 1  is  ilhistriilcd  liy  Fi;:.  12  (  OrhiiJiwi 
m i i IV I ■«!(),  wliicli  in  a  small  sphnical  slull,  liiivmg  a  lateral  aperture, 
tlio  iiitcriiir  of  ^vliich  Las  leen  occnpied  liy  the  living  jelly,  to  whicli 
tlio  nlioU  owes  its  existenec.  In  tlie  second  order,  tlie  sliell  (Fig.  13), 
I)i:)itiib'}ni  fiiiiiiiiiinis,  advances  beyond  tliis  simple  ty])o  by  a  process 
of  linear  budding,  tlio  lirflt  cell  beirg  spherical,  ivitli  au  opening 
tlirongh  wliicli  a  second  segment  is  formed,  generally  n  little  larger 
tlum  tb(^  fuKt.  Tliis  new  gTOwHi  is  Buccessively  followed  by  othern 
develoiN'd  in  tlie  saiuo  way,  until  the  organism  attains  its  iiuiturity, 
when  it  pxbibits  a  series  of  cells  aiTanged  eni'  on  eiHl,  in  a  slightly 
curvid  liiie. 

In  the  next  group  the  genmiatiun  takes  a  sjiirul  bins,  produchig  the 
imutihis  sliiipe  which  nilsli'd  the  earlier  naturalists.  In  some  cas<'S 
iill  the  cimvobilions  are  visible,  as  in  Open- 11} hi"  (Fig.  11).  In  others, 
ihi.'  i.'xtnrual  convolute  conceals  those  previously  lormcd,  as  in  A'atu- 
.u'lVdh  hulwuUrh  (Fig.  If)),  Vas^^hhihrn  ^Fig.  10),  IVxiihrh- 
(Fig.  I7l,  and  AhM,Um<  »hhui„,',  d'Ori.igiiy  (Fig.  lilf),  the  latter 
loniiing  |jHit  ol'  till?  eiH-ene  forniatioii  in  tlie  ipiartz  and  greystone 
rock-i  111'  Ihi'  ni'iglibunrhood  of  I'aris;  one  figure  represeiiiiiig  llie 
shell  eiitiiv,  iind  the  other  a  vertical  section,  wliilr  the  smull  li-iiiv 
between  ii  jiresents  it  in  itw  nntuml  size, 

liitheCiiuith  group  the  shell  is  wpii'id.witli  the  eliaiiibere.|uilatend, 
Willi  ri  hirgiT  and  MualliT  «ide,  the  posilimi  beiiig  alternately  reversed 
as  tlie  .«egni.ht-  iiiv  jiMiltiplied.  as  in  f  W,W,/////;„-  (l'ig.  Hi,.  In 
Ihe   siK-eeedilig   ltnuii   the   new  segnieiits   ;u-e   iUT;uii.'ed   alti-lliab^ly  on 
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o].|K>f.it(i  Ri.l.-m  (.f  the  cindviil  liiu\  ns  in  Te?'fihr,-:,<  iFi>.  17),  llms 
l^mniiifï  tw.)  altoniiititi'^  iii.ii-«|iii-.i!  \-^u-A\v\  v.>-^\w\iU,  ^■ucli  coitnerliil 
liy  !!■  siiigli^  oritk-o. 

Tlie,i?ixtli  family  ililli.T  oiiiitcly  in  !i]ijifaraiice  ainl  wtrnctiiro  innii  (lie 
other  ForiiiuiniliTrt.  'I'liey  arc  more  diDn^ne  Hiitn  tlm  otlicr  oitlei-s, 
'laviiig  it  i-eseiiililnnc<'  to  nliito  port-elain,  wliicli  prcsfiits  a  rich  mulxïr- 
Iiiowii  inio  wlieii  viewcil  1>t  finiisiiiittt'd  light,  'i'liey  avft  more  ov  less 
oUoiig,  eacli  new  sef,'riient  Ixàiig  urarly  e)|iiiil  td  tlie  riitim  length  nl' 
till'  shell,  so  that  tlie  ttTiiiiiial  orifite  propents  itself  alternately  at  ils 
opposite  extremities,  Fonietinies  in  one  miifonii  pljine.  as  iu  Siiirohmi- 
liii't  (Fig.  IS), and  Faiijim'iut  {Fig.  1!').  At  other  liiiiL'S  each  new  Keg- 
ment,  instend  of  l>eing  exactly  opposite  each  other,  is  a  little  on  one  piile. 

Profesfior  Williamson  has  shown  that  the  slmll  enclosing  each  new 
fiegment  is  at  first  very  thin  ;  bnt  as  ndilitional  calcareons  elmm1:fi-s 

t  '  'SI'  :^  ;^v 


V 


in,  ^ 
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sluill.  Tlie  exact  mainwir  in  wlii<;li  tliia  ia  aci'mnjilialied  ia  iloultCnl  ; 
liiit  tlie  ProfoaMir  tliinks  it  prolialile  that  the  eol't  tinimal  lias  the  power 
of  diffusing  its  Hub^tince  over  the  shell  ind  thus  deposithig  npon  its 
=1  irface  aid  t  o  al  la>e  s    f  calc  reoua  matter 

ll  e  fOT  I  Fonn  le  a  a  e  cl  efly  d  st  ^u  I  ed  from  recent  a  d 
e  Bting  pe  es  1  y  tl  e  s  e  t  the  f  r  ner  T\  1  le  the  1  y  ng  f  rms 
r  g  f  om  e  to  rtl  to  th  0  6  h  n  1  edtl  part  oi  a  ncl  tl  e  te  t  ary 
st  uta  al   Hnd  n    x  m|  Ses    t  \  Î  (e      arj     "  from  the  e  gl  th    f 

an  mch  t    t!     a  z     oi   half  a  c  own      The  e  o  avmg    a  a   1  a    ug 
Iro  n  Natu  e  by  MM    i  \  r  ha     a  d  Ha  me  of  a  j;  eee  of  num  n  1 1 
rock  of  N    ss      n  the  L  ndea    n  wl  ch  a  great  Tar  ety  of  s  zee  a  d 
f    m3  are  e  h  1  t  i 

The  N  Q  n  1  na  1  elong  to  the  th  rd  f  m  ly  or  Hel  stega  n 
wl  ch  the  0  t  r  e  olat  oas  complet  ly  embrace  the  earl  er  formed 
one^  Hence  t  s  ly  1  y  mala  g  oacop  sect  a  or  tl  n  1  ce 
tl  at  the  atr  cfc  re  an  be  full  s  n  When  s  ch  a  ae  t  s  arr  ed 
h  r  zont  lly  tl  o  gh  tl  œ  tr  of  the  si  ell  the  a  gme  (a  p  nt  a 
S[  ral  ar  a  e  nt  wl  1  Ike  the  co  olitons  are  remarkable  to 
the  r  sraili  8  7e  a  Î  conse  j  ent  great  n  mb  r 

W  th  resi  e  t  to  the  I  st  1  t  on  of  the  Fora  n  iera  iccord  n"  to 
gptl  g  iljeroda  we  nay  I  ea>  atate  tl  t  thej  la  el  1  d  n 
tver\  formation  ttom  tlic  hiiiinan  to  the  Tertiaiy.    Ihe  siiecies,  at  hi'at 


verj'  simple  in  their  forms,  begin  to  appear  in  increaaing  numbers  in  the 
carboniferous  fonniitiona.  Tlioy  becomo  more  numerous,  and,  at  tlie 
same  time,  more  complex  in  their  forms,  in  the  Cretaceous  ix.TÎod  ;  they 
are  atill  more  diTcraified  and  apjieor  to  have  mnltiplie<l  much  more  rapidly 
in  the  Teiiiary  puiod,  where  they  attain  the  maximum  of  their 
numerical  devilopmcnt.  In  the  celebrated  qiiarncs  of  St.  Peter,  at 
Mai'stiecht,  fli'>  Siilemlifes  cnldhnpoules  of  Lamarck  are  found  in 
the  upper  chalk  (Fig.  21).     In  the  calcareous  forinalion  of  Chaussy, 


d  by  Google 


tlJ.UlIXIFKn. 


in  the  Sliiiio  and  OisG  Llistrict,  and  otliei  ]  iits  ot   t!i(    Pu 

the  Fiilmlaria  diseoHihes  (Fig.  22)  of  Deirince  i3  found 

the   Dactyhpora    cylinh acea 

of     Lamarek     (Fig.     24)     is 

found   in   the   eocene    foima 

tion  of  Vahnondoia  and  m  the 

chalk  of  Grignoii.      At  hrst 

this  little  creatnre  was  th  i^ht 

to  be  a  polype  ;  bnt  d'Oibign> 

in  his  "  Prodrome  de  Paleonto 

logie    has  placed  it  amtn^  the 

Foramintferu  thioking  that  it 

appeaial  to  occniiy  a  place  be 

tween  the  two  elaases 

The    existing   F  nmmifera 

lie  ly  no  means  einally 
distiibuted  m  evei^  ocean 
bom  genera  btlon^  to  ivorni 
(ountnes  others  to  t^mjentL 
anl  c  !d  climates  Tl  ej  an 
much  moie  nnmerou  ho^ 
ever  anil  much  more  varied 
m  then  forms  m  warm  than 
m  old  dimates  ind  we  ma^ 
tJd  larr,ei  also  for  '511  E 
Lelchcr     Ironght     a    lettut 

jieeies  ii  m  loniei  \\\m]\ 
meisiiied  two  in  1  m  lu 
nittei 


Cf  fore  passing  on  to  the  study  of  the  InFiLona  a  few  words  may 
Ik  ofiered  on  the  '^uitiln  1  a  ^enn  of  auimala  usually  referred  to 
the  lasf>  \.iAiLiHi.  One  Kpecie'»  only  of  this  ^enu  ha.s  been  de- 
scribed which  occui-a  occasionallj  on  the  English  co  ist  in  prodigious 
numberis  Itisa  mall  creatnie  scircelytLehuiKUedth  partof  anincti 
in  diameter,  according  to  Mr.  Huxley  (Fig.  25,  NocHhica  miUaris). 
It  was  discovered  by  M.  Snniray,  in  1810,  who  describes  it  as  a 
spheticid  gelatinous  mass,  scarcely  Mgger  than  a  pin's  head,  with  a 
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long  (ililorm  ttiiticulai  apppiiila£,e  i  mouth  in  n  sophagus,  one 
01  iii\ny  fetomaths  and  branching  ovanes — ^tlina  exliiMting  a  certain 
cûmple\ity  of  organi/ttion  De  Blamville  took  the  same  view,  and 
placed  it  among  the  IhpIii/dL  Van  Benedeii  and  Doyére,  on  the 
other  hind  deny  its  rt- lat  on  to  tlie  Amlejihw  conceiving  its  organ- 
isation to  be  much  moit  simple  they  plice  it  with  the  Rhizopotïa, 
Qnatrefagea  adopta  the  same  view  denym^  the  existence  of  a  true 
mouth  01  intestinal  cinal  he  considerR  the  •¥>  called  stomachs  as 
himpli  vacniies  siiniliii  fo  tho^o  ob'.ervid  in  the  Bhizopoda  and 
Intnyona  Mr  Huxley  descnbing  it  in  the  Journal  of  Microscopical 
Science  (vol  m  )  sijs  it  has  neaily  the  form  of  a  pea^h,  a  fiUform 
tentacle  equal  in  length  to  the  diameter  of  the  liody,  occupying 
the  plice  where  tlip     talk  ot   the  jt^di  mi^lit  bo    which  depends 


from  it,  and  exhibits  slow  wavy  motions  when  the  creature  is  in  full 
activity.  "  I  have  even  seen  a  nodUuca,"  he  adds,  "  appear  to  push 
against  obstacles  with  this  tentacle." 

"  Tlie  body,"  he  continues,  "  is  composed  of  a  structnreleea  and 
somewhat  dense  external  membrane,  which  is  continued  on  to  tlie 
tentacle.  Beneath  this  is  a  layer  of  gi-anules,  or  rather  of  gelatinous 
membrane,  through  whose  substance  minute  granules  are  scattered 
without  any  very  definite  aiTangement  ;  from  hence  arises  a  net^work 
of  very  delicate  fibrils,  whose  meshes  are  not  more  than  one  tliree- 
hândredth  part  of  an  inch  in  diameter,  which  gradually  pass  internally 
— the  reticulation  becoming  more  and  more  open — into  coarser  tibi-es, 
taking  a  convergent  direction  towai-ds  the  stomach  and  nucleus. 
All  these  fibres  and  fibrils  are  covered  with  minute  granules,  which  are 
usually  larger  towards  the  centre." 

Mr.  Huxley  is  inclined  to  think,  from  all  he  has  observed,  that  the 
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lia        1  il    te  dl  n    t    J  ca    ti        1  th  t  tl      cî   t>  1       an 
e  eretory  ap  rtu     dist    ct  Irom  the  mouth 

Snrr  ray  d  sco  ered  the  oofil  a  while  invest  j,at  ng  the  cause  of 
pi  og^  horescence  ot  sea  w  ter  at  H  vre  h  re  t  wis  bunda  t  ii 
the  lasna  son  et  mes  s  chabuilance  a  to  form  a  rust  oatle 
s    t  Le  of  the  w  te     f    ons  derabl    thickness        Tl  is  a  nguhu  1  ttle 

reat  re  ay»  M  Fr  dol  ofiers  1  er  a  1  the  e  u  ts  inte  or  ee  ta  n 
,;ra  Tal(«(  fr  Inbly  germ  a  d  Isol  mno  a  p  ta  wl  hapjea  a  1 
ihs  pjiea  w  tl  gre  t  rap  d  ty — the  least  a^itat  o  leterm  n  ne,  their 
1    t  e       Tl  e       (I       a  e  so  ab  ndant  n  the  M  d  terr  n  an  and    a 

onie  parts  ol  the  cl  annel  that  n  a  ub  c  foot  of  set  ate  whi  h  h  s 
been  re  derwl  ph  phorescent  by  the  r  pr  sence  t  a  calc  luted  that 
tl        e     t    i     t  tvienty  h     tbo    an! 


Class  Ixfusoiua, 

\^'ith  the  Infosoria  we  return  to  the  domain  of  the  infmitely  little. 

T!ie  waters,  both  fresh  and  salt,  are  inhabited  by  legions  of  active, 
ever-moving  beings,  of  dimensions  so  small  as  to  be  inappreciable  to 
the  naked  eye  ;  these  minute  creatures  are  disseminated  by  millions  and 
thousands  of  milliona  in  the  great  deep,  and  all  knowledge  of  them 
would  liave  escaped  us,  aa  they  escaped  the  knowledge  of  the  ancients, 
but  for  tlie  discovery  of  the  microscope,  the  sixth  sense  of  man,  as  it  lias 
been  happily  expressed  by  the  historian  and  poet  Jlichelet,  Another 
writer  of  ecjually  poetical  mind,  M.  Fcédol,  tells  us  that  '■  the  infusorial 
animalcules  are  so  amall  that  a  drop  of  water  may  contain  them  in 
many  millions.  They  exist  in  all  waters,  the  fresh  as  well  as  the  salt, 
the  cold  as  well  as  the  hot.  The  great  rivers  are  continually  dis- 
charging tliem  in  vast  quantities  into  the  sea." 

"  The  Ganges  transports  them  in  the  course  of  one  year  in  masses 
equal  to  six  or  eight  times  the  size  of  the  great  pyramid  of  Egypt. 
Among  these  animalcules,  according  to  Ehrenberg,  we  may  reckon 
seventy-one  different  species. 

"  The  water  collected  in  vases  between  the  Philippine  and  the 
Marianne  Isles  at  the  depth  of  twenty-two  thousand  feet  (making  some 
allowance  for  erroneous  soundings),  hare  yielded  a  hundred  and  sixteen 
species.  Near  the  Poles,  where  beings  of  higher  organization  could  not 
exist,  the  Infusoria  are  still  met  with  in  myriads  ;  those  which  were 
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obsenfd  m  the  Autiirttic  Sca^  duims  tlie  ^o^a^es  of  Captiiii  bir 
James  Pioss  offer  a  iiclme^  of  organization  olten  accompanied  by 
elej;anLe  of  form  quite  unknown  in  more  noitliem  legiona  In  ilie 
residuum  of  the  blocta  of  ice  floating  abont  m  latitude  se^enty-eiglit 
degiees  t«n  mmntes  neirlY  fifty  tlifferent  species  were  found  M'uiv 
of  them  had  ovaries  aecorJnig  to  Etienlerg  still  gieen  which  proved 
that  tLej  had  struggled  siic(.e°sfi!lh  iMth  the  ngours  ol  the  tlim  ite  m 
seal  chin  g  for  food 

At  a  depth  m  the  ^e\  which  exceeds  the  height  of  the  loftip'st 
mjuntam  Humboldt  a'^serts  that  each  bed  1 1  watei  v^  animated  by  an 
innumerable  phahn\  of  inhabitants  imperceptible  to  the  human  eye 
These  miLroscopie  cieatnies  are  m  short  the  smallest  and  the  most 
numaoua  cieations  m  Natuie  They  constitutf  with  Inunin  beings 
one  ot  the  wheeh  of  that  veiy  complicated  machine  the  globe 
They  art  m  the  rank  and  at  the  station  willed  for  theui,  ts  deter 
mined  m  the  greitt  First  Thought,  Suppress  these  microscopic  bemgs, 
and  the  world  would  be  incomplete.  It  was  said,  and  wisely  said,  long, 
long  ago,  "  there  is  nothing  so  email  to  the  view  but  that  it  may 
become  great  by  reflection." 

The  infusoria,  in  short,  aliound  everywhere.  We  find  their  remains  on 
the  loftiest  mountain  ridges,  and  in  the  profoundest  depths  of  the  sea. 
They  increase  and  multiply  alike  under  the  Ec^uator,  and  towards  the 
polar  regions.  The  seas,  rivers,  ponds — the  flower  ii-ase  wliieli  resta 
upon  the  casement — even  our  tissues,  and  the  fluids  of  our  bodies— all 
contain  infusorial  animalcules.  Whole  beds  of  strata,  often  many  feet 
thick,  and  covering  a  surface  of  considerable  extent,  are  almost  exclu- 
sively formed  of  their  accumulated  débris.  It  is  to  the  Infusoria  that 
the  mud  of  the  Nile  and  other  fluviatile  and  lacustrine  deposits  owe  its 
prodigious  fertility.  To  tliem  also  is  due  the  red  or  greeu  layer  of 
colouring  matter  fbimd  in  ponds  and  tanks  at  certain  seasons.  When 
exposed  to  great  solar  heat,  in  order  to  extract  the  salt,  as  it  is  in 
tlie  vast  artificial  basins,  hollowed  out  for  the  purpose  in  the  salt 
marshes  near  the  sea  shore  m  the  sonth  of  France,  the  salt  water, 
when  it  i-eaches  a  cerfotm  degree  of  concentration,  acqaiies  a  fine  rose 
colour,  which  is  due  to  the  presence  of  innumerable  masses  of  sm^ill 
Infusoria  having  a  reddish  shell  Finally,  let  us  add  that  tlie  solid 
d  ibris  of  certain  fossil  Infusoru,  of  suqirising  minutenese,  have  fonned 
the  stone  so  much  used  bj  i\oikerH  lu  metal,  wbieli  is  known  as  trlpiili. 
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Tiie  study  of  these  creatures  is  intensely  interesting  to  tlie  naturalist, 
the  philosopher,  the  physician,  and  the  genei^al  reader.  They  have 
had  a  great  part  assigned  to  them  in  Nature,  as  is  evident  in  the  forma- 
tion of  certain  beds  of  roek  of  immense  estent,  in  which  the  geologist 
traces  their  action. 

Our  earliest  knowledge  of  the  Infusoria  is  traceable  to  the  seven- 
teenth century  ;  to  the  celebrated  naturalist,  Leuwenhoek,  we  are 
indebted  for  their  discovery.  On  the  24th  of  April,  1676,  this 
observer  saw  for  the  first  time  some  infusorial  animalcules.  Filty 
years  later,  Baker  and  Trembley  studied  them  anew.  In  17i»2,  Hill 
essayed  the  first  attempt  at  their  classification.  In  1764,  Wiesberg 
gave  them  the  name  of  InfuBOiia,  because  he  found  them  in  such 
great  abundance  in  animal  and  vegetable  infusions.  Muller  pub- 
lished a  special  book  upon  them. 

From  that  time  tlie  Infusoria  have  been  considered  as  forming  a 
special  group  among  the  radiate  animals  ;  afterwards,  in  the  pages  of 
lia<!r  and  of  De  Blainville,  we  see  in  these  creatures,  so  imperfect  in 
appearance,  only  the  iudetesmimte  prototype  of  otlicr  clnseea.  But 
ideas  changed  altogether  respecting  them  when  microscopes  of  great 
power,  and  armed  with  achromatic  lens,  were  employed  in  their  study. 
Thanks  to  the  labours  of  Ehrenberg  and  Dujardin,  we  have  arrived  at 
a  better  comprehension  of  the  organization  of  these  infinitely  small 
beings.  Naturalists  have  established,  with  more  exactness,  the  limits 
of  the  zoological  group  to  which  they  belong. 

8ome  stagnant  waters  are  so  filled  witli  Infu,wria  tiiat  it  is  oidy 

necessary  to  dip  at  rindom  into  the  liquid  medium  to  procure  them  in 

1    ndau        In     th     wate      th  y  form  a  bed,  occupying  the  whole 

I  sm     In     n     It     neces     y  to  search  for  them  where  the  water 

IS   aim    nloccpedby        tt        f  some  kind,  such  as  thecom/e*'!;«', 

I  \.  th    m     h  d   cramiiim  if  in  the  sea.     Certiun 

lui  Intl^wtbt  abo  in  places  Iiabitually  moist,  as 

mntftf        se      mîedf     eillaria,  on  moist  soil,  or  on  air- 

d  mp      11       0th      1      a,  1         t     on  the  exterior  or  in  the  interior 

faml         h      I  jl      I     h         anA  naiads.     Quantities  of  them 

iref      Inthlqd  mnt    and  other  products  of  certain 

in  sm         1  th  J  1  a     b-«n     ted  even  in  women's  milk. 

1    t  a  tl  1     tes    t        1  aqueous  inliisions,  vegetable  or 
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animal,  that  fcl;cse  animalcules  abound.  Amicd  with  a  microscope,  tlie 
reader  may,  witli  very  little  trou'de,  afFoid  himself  the  pleasure  of 
studying  these  animals.  It  is  only  necessary  to  place  some  organic 
débrig^the  white  of  au  egg,  or  some  grass,  for  example— in  o.  vase 
with  a  large  mouth,  filled  T,vith  water,  and  expose  it  to  the  light  and 
air.  Certain  reagents,  as  phosphate  of  soda,  the  phosphates,  nitrates, 
or  oxalates  of  ammonia,  or  cai'bonate  of  soda  added  to  thcf^e  infu- 
siom!.  will  singularly  favour  the  development  of  lulusotia. 

There  are  also  some  accidental  infusions  which  eeem  to  furnish 
these  microscojjie  heingn  in  great  ahundance.  Wat«r  which  stagnates 
in  gjirden  soil  or  in  vegetable  monld,  in  the  watering-cart  or  in 
flower  vasca,  is  filled  with  myriads  of  these  beings. 

So  mui.-h  for  tlio  mjdium  in  which  they  live,  move,  and  liave  their 
iieing.  LL't  us  pas^  on  to  their  organization.  We  have  already  dwelt 
on  their  estreme  minuteness  ;  their  mean  size  is  the  mere  fraction,  a 
fifth  of  the  twelfth  part  of  an  inch  ;  the  largest  species  scarcely  reveal 
themselves  to  the  naked  eye.  They  are  generally  colourless  ;  some  of 
them  are,  nevertheless,  green,  bine,  red,  brown,  and  even  blackish.  Seen 
ou  the  object-glass  of  the  microscope,  they  appear  to  be  gelatinons,  trans- 
parent, and  naked,  or  invested  with  an  envelope  more  or  less  resistant, 
whiLh  we  thall  desiguite  alter  Dujardm  by  the  term  Sin  coda  a  sub- 
'if'tnct  ^vhitbishomogeneous  diaphanous  elastic  conttactile  and  above 
ill  do  titute  cf  every  kmd  (  f  organizatun  Ihtj  are  usually  ovoid  or 
p,lohulir  Those  most  tieqaent'y  met  with  and  which  attract  the 
most  attention  fiom  ob^Tvei  am  fumisbel  with  iibrahh  dlhi, 
which  coier  the  whole  body  actm^,  as  padlks  The  e  organs  are 
evdently  intended  to  pi  pel  the  animal  from  one  plwie  to  another. 
\.t  other  times  they  ippeii  to  be  emplojed  m  con\evng  food  to  the 
mouth  if  we  may  ut  the  expression  isomL  Intiaoiia  aie  wi  bout 
these  cells  havin^f  only  one  or  manj  ^eiy  4(.nder  fil  mtnty  the 
undulatinj^  movement  of  which  sufhcts  to  determme  their  pr  ^ression 
throUr,h  the  liquid  which  siiionnds  them 

Authors  wIk  have  wiitten  on  the  Infu-oiii  h^^e  som  tines  like 
Leuwcuhoek  Ehrenbeig  and  I  rachet  attr  1  uted  to  tl  em  iveiy  com- 
plex etru  ture  Others  like  Miiler  Luvier  and  Lamarck  haie  con- 
sidered thim  to  be  gifted  wiih  an  or„  miration  e\tremelv  simp't  We 
sliall  pioi  ihU  hnd  tl  at  the  tiuth  Iicj  bitwc  u  these  twc  i  \treni  h 
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111  the  superior  lui'iisork,  besides  the  grarmles,  tlie  interior  globules, 
vesicles  full  of  liqiiid,  vibratile  cils,  and  a  tegumeutary  system,  more 
or  leas  complex,  we  find  the  substance  which  is  called  Sarooda. 

The  digestive  apparatus  of  the  Infusoria  has  been  the  subject  of 
numerous  observations,  and  has  been  provocative  of  very  animated 
discussions.  In  the  inferior  order  of  the  class,  which  comprehends 
the  very  smallest  animalcules,  it  has  not  been  found  possible  to  observe 
thb  organization  of  the  digestive  apparatus  in  a  satisfactory  manner. 
Some  writers  think  they  liave  no  montli,  what  lias  been  taken  for  that 
organ  being  only  hollow  dimples  on  the  surface  of  the  body  ;  others 
recognise  the  existence  of  a  buccal  orifice,  sometimes  furnished  with 
a  solid  armature.  As  to  the  arrangements  of  the  interior  cavities  in 
■which  digestion  takes  place,  we  know  nothing  certain. 

The  digestive  apparatus  is  better  understood  in  the  superior  Infusoria, 
called  ciliate,  namely,  those  provided  with  vibratile  eils.  These  eils 
seem  to  determine  the  currents  of  the  liquid,  leading  the  nutritive  cor- 
puscles suspended  in  the  water  towards  the  entrance  of  the  digestive 
apparatus.  They  form,  in  some  sort,  the  prehensile  organs  which  seize 
the  aliment.  The  cils  are,  at  the  same  time,  the  organs  intended 
to  facilitate  respiration  ;  in  short,  these  little  whips  playing  upon 
the  water  unceasingly  round  the  Infusoria,  is  just  the  action  required 
for  the  absorption  of  the  oxygen  contained  in  the  water.  Theso 
cils,  then,  serve  at  once  for  the  propulsion  of  the  animal,  for  its 
nutrition,  and  for  its  respiration,  presenting  a  remarkable  example  of 
cumulative  functions  in  physiology. 

The  corpuscles  of  nutiitive  substances  directed  towards  the  buccal 
orifice  hy  the  vibratile  cils  soon  disappear  in  the  interior  of  the  animal. 
Availing  himself  of  this  fact  and  the  transparency  of  the  animal,  Herr 
Gleichen,  a  German  physiologist  of  the  last  century,  conceived  the 
happy  idea  of  colouring  the  water  which  contained  these  animalcules 
with  a  finely-powdered  carmine  ;  he  traced  the  colouring  matter  in 
the  bodies  of  some  of  them.  But  it  was  reserved  for  Ehrenberg  to  avail 
himself  of  the  same  artifice  in  oitler  to  study  the  internal  structure 
and  mode  of  absorbing  nutritive  matter  in  these  minute  creatures. 
This  physiolo^st  fed  many  groups  of  Infusoria,  some  of  them  with  water 
coloured  with  carmine,  others  with  indigo  and  other  colouring  matters. 
He  saw,  besides,  some  coloured  globules,  nearly  uniform  in  size,  in 
different  individuals  of  the  same  species.     From  this  he  arrived  at 
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the  coiiclusioQ  Lliat  the  colùuriug  iimttcr  was  Jfposited  in  many  of  tlie 
snn'onnding  dimples.  Etreuberg  tlioTiglit  that  each  of  these  dimples 
was  a  stomiUih,  and  that  the  iiitroductiou  of  tlie  food  into  the  interior 
of  these  reservoirs,  as  well  aa  the  evacuations,  were  produced  by  means 
of  an  intestine  around  which  these  stomaclis  are  arranged.  In  some 
cases  he  even  thought  he  coald  distinguish  the  outlines  of  this  mtestinal 
canal,  and  its  connection  with  numbers  of  ampula  or  bladders.  Gene- 
ralizing the  conclusions  drawn  from  his  observations,  in  short,  we  find 
that  his  class,  Infusoria,  embraced  two  very  different  forms  of  animal 
life,  which  he  divided  into  Jnfu-imiii,  Pohjgastrica,  and  Botifera,  the 
latter  division  including  those  known  as  Wheel  animalcules;  the 
Poli/ffastrica  being  so  called  from  his  idea  that  the  typical  forms 
possessed  a  number  of  stomachs.  In  some,  Ehrenberg  eoiinted  tout 
stomachs,  an  organization  which  brings  these  microscopic  lieings  mt« 
a  strange  kind  of  com^iarison  with  the  ox  and  the  goat.  In  otlieis  he 
counted  two  stomachs. 

Other  observers  were  not  slow  m  laih  ng  objections  to  these  \ie\\s 
Dujardin,  especially,  was  mnch  opposed  to  the  1  atoh  of  atrmachs  attn- 
buted  to  these  creatures  by  the  German  phj  siolo^qst  He  attempted 
to  establish .  the  fact  tliat  the  coloured  glcbules  which  appeared  in 
the  bodies  of  the  Infusoria,  while  subjected  to  a  le^imen  ot  carmine  and 
indigo,  are  not  confined  by  a  membrane  ;  that  is  to  say,  they  are  not 
conkined  in  intestinal  sacs.  According  to  Mihie  Edwai-ds,  "  they  are 
a  species  of  basins,  constituted,"  he  says,  "  by  the  ahmentary  matter 
mth  which  each  is  gorged,  united  into  a  rounded  pasty  mass,  where  it 
conld  no  longer  be  dispersed,  but  would  continue  to  advance,  still  pre- 
serving its  form.  We  have,  in  short,  seen  these  spherules  changing 
their  places,  and  passmg  one  another  in  their  progress  from  the  mouth 
to  the  intestinal  canal.  That  they  could  not  do  this  is  evident,  if  many 
stomachs  were  attached  to  the  intestinal  canal  !" 

Tliis  opinion,  doe  to  the  patient  and  precise  studies  of  Dujardin, 
has  been  adopted  by  most  naturahsts  of  eminence.  Besides,  this  learned 
microscopist  does  not  admit  that  there  was  in  tlie  sareodic  ina.ss  of 
Infusoria  any  pre-existent  cavity  destined  to  receive  the  food.  In  a 
word,  he  does  not  recognise  any  stomach  whatever.  This  view  of 
the  extreme  simplicity  of  structure  in  the  Infusoria  has,  however, 
met  with  much  opposition.  To  accord  them  neitlier  four  nor  two 
stomachs,  it  is  not  necessai'v  to  deprive  them  of  the  or; 
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M(?yen  represents  them  as  having  one  gveat  hollow  atomiich  occupied 
by  a  pulpy  matter,  into  which  the  alimentary  masses  are  successively 
absorbed.  "All  recent  observations,"  says  Milne  Edwards,  "  tend  to 
e^tablisli  the  fact  that  the  digestive  apparatus  of  the  ciliate  Infusoria 
consists  of — first,  a  month  ;  second,  of  a  pharyngeal  canal,  in  which  the 
food  often  assumra  the  form  of  a  hdus  ;  third,  of  one  great  stomach 
with  distinct  walls,  and  more  or  less  distant  from  the  common  tegu- 
mentary  membrane  ;  fourth,  of  an  excretory  orifice." 

Tliis  mouth  presents  sensible  differences  both  as  to  its  position  and 
conformation,  often  occupying  the  bottom  of  a  hollow,  the  edges  of 
which  are  furnished  witli  well-developed  cilia,  the  action  of  which 
attracts  the  aliment  ;  in  short,  the  mouth  is  a  sort  of  decoy  at  the 
bottom  of  a  simple  pit,  being  at  once  contractile  and  prehensile,  the 
interior  part  being  sometimes  capable,  according  to  Milne  Edwards,  of 
bemg  turned  inside  out  in  the  form  of  a  trumpet,  while  in  a  great 
many  species  it  is  provided  with  a  peculiar  armature,  consisting  of  a 
band  of  rigid  bristles  disposed  in  the  foiin  of  a  bow-net,  autl  si^ceptible 
of  dilation  and  contraction,  according  to  the  wants  of  the  animal. 
The  oesophagHS,  which  is  connected  by  means  of  the  canal  with  the 
mouth,  has  generally  an  oblique  direction  backwaKls,  often  terminating 
in  a  great  undivided  stomach, 

Tlie  reproduction  of  the  Infusoria  exhibits  some  very  surprising 
phenomena,  whUe  it  offei's  another  proof  of  the  wonderful  means  Nature 
employs  for  perpetuating  the  races  of  animals.  They  can  be  repro- 
duced by  three  different  pi'ocesses  :  1 .  By  geimiiœ,  or  budding,  some- 
what after  the  manner  of  plants.  2,  By  sexual  reproduction;  for 
in  these  little  creatures  it  has  recently  been  discovered  that  sexual 
diffei'enees  exist.  3.  By  the  spontaneous  division  of  the  'animal 
into  two  individuals— a  process  known  to  zoologists  as  fissi'parism  or 
fission. 

Among  these  three  processes,  that  which  appears  best  understood 
is  the  last.  The  singular  phenomenon  of  spontaneous  division  may 
be  witnessei;!  by  any  one  liaving  patience  to  examine  the  creature 
long  enough,  isolated  from  its  innumerable  companions,  under  the 
microscope.  The  oblong  body  of  the  animal  will  soon  be  observed  to 
contract  at  the  middle,  the  compression  becoming  more  and  more 
mai'ked.  The  lower  segmont  soon  begins  to  show  a  few  vibratile  cils, 
thus  indicating  the  place  which  will  soon  be  a  new  month  ;  the  organ 
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soon  becomes  more  and  more  diaÈinet,  and  now  the  Infusoria  literaily 
cuts  itself  into  two  parts.  A/Ve  bee,  at  first,  tlie  fragment  of  glutinous 
substance  fluttering  on  the  edge  of  the  plate  ;  the  two  halves  then 
separate  from  each  other  very  quickly,  each  moiety  having  finally  a 
perfect  resemblance  to  the  primitive  animal.  This  process  is  repre- 
sented in  Fig.  26,  a  and  n  being  the  adult,  c  the  same  in  course  of 
separation,  d  after  its  completion.  Assuredly  this  is  one  of  the  most 
remarkable  phenomena  which  the  study  of  living  beings  can  present. 
"  By  this  mode  of  propagation,"  says  Dujardin,  "  an  infusoria  is  the 
half  of  the  one  which  preceded  it,  the  fourth  of  the  parent  of  that,  the 
eighth  of  its  grand-parent,  and  so  on,  if  we  can  apply  the  terms  father 
or  motlier  to  animals  which  most  see  in  its  two  halves,  the  grandfather 


himself  by  a  new  division  again  hving  m  his  four  part^.  We  might 
imagine  such  an  infusoria  to  he  an  aliquot  part  of  one  like  it,  which 
had  lived  years,  and  even  ages  before,  and  which  by  eontmaed  sub- 
division into  pairs  might  continue  to  lite  for  ever  by  its  successive 


This  mode  of  generation,  however,  enables  us  to  comprehend  the 
miraculous  fecundity  of  these  beings.  The  process  defies  calculation, 
if  we  wished  to  be  precise.  We  may,  however,  arrive  at  a  proximate 
estimate  of  the  number  which  may  be  derived  from  a  single  individual 
by  this  process  of  fission.  It  has  been  found  that  at  the  end  of  a 
month  two  styloniehife  had  a  progeny  of  more  than  one  million  and 
forty-eight  thousand  individuals,  and  that  in  a  lapse  of  forty- two  days 
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a  Biiif^le  Paramecium  liad  produced  more  than  one  million  tlirre 
hundred  and  sixty-fonr  thousand  forms  like  itself. 

Life  13  spread  over  Nature  iu  such  abundance  that  the  smallest 
infusoria  has  its  parasite  a  little  smaller  ;  these  in  their  turn  serving 
as  "  a  dwelling  and  jjasture  ground,"  to  use  Humboldt's  words,  for  still 
smaller  animalcules,  as  represented  in  Fig,  27 — a  being  parasites  in 
various  stages  ;  b,  the  larger  animalcule  on  which  tlieyhave  established 
themselves. 

The  prodigious  number  to  which  the  calculation  would  reach,  if  we 
were  to  add  the  other  modes  of  propagation,  \{z.  by  germs  and  by 
budding,  we  dare  not  mention  :   it  would  only  be  necessary  to  place  a 


single  germ  in  a  favourable  condition  foi  its  deitlopment,  in  order  to 
produce  myriads  of  these  microscopic  animalcules  m  a  very  few  days. 

We  have  seen  three  modes  of  leproduction  m  the  Infusoria  ;  it  is 
jwssible  that  a  fourth  modeexists  to  which  its  pxrtiians  give  the  name 
of  spontaueotis  genfiahon  According  to  their  views,  an  infusoria 
can  be  produced  without  egg  getm  or  pie-existent  parent.  It  wouhl 
I>e  sufficient  to  expose  organic  matter,  animal  or  vegetable,  to  the  action 
of  the  air  and  water  at  a  suitable  temperature,  in  order  to  see  this 
matter  organize  itself,  and  form  itself  into  living  infusorial  animals. 

Such  IB  the  general  enumeration  of  the  ijueation  of  spontatieous  or 
lipleroflenroiis  generation,  on  which  so  much  has  lx>eii  written  in 
the  last  ten  years.     The  girat  cxponndpra  of  the  doctnne  Imvo  been 
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the  two  Frencli  iiaturaliRts,  JIM,  Poiichet  and  Joly.  Their  views 
have,  however,  made  little  progress  ;  they  have,  on  the  contrary,  met 
with  vigorous  opposition  from  the  generaHty  of  French  naturalists, 
and  from  most  of  the  members  of  the  Académie  des  Sciences  of  Paris, 
wIk)  liave  raised  their  voices  against  a  doctrine  which  is  contrary  to  the 
ordinary  course  of  nature.  In  short,  the  direct  observations  made  upon 
the  theory  of  "primitive  generation  "  are  as  yet  wanting  in  necessary 
exactness;  those  observers  who  profess  to  bave  witnessed  the  sudden 
origin  of  the  minntest  of  the  infusoria  from  elementary  substances 
have  in  all  probability  overlooked  the  organic  structure  of  these 
elementary  bodies.  1'he  wonderful  changes  of  form  undergone  by 
many  infusoria  have  their  limits,  and  the  laws  governing  them  have 
still  to  be  defined.     AVith  the  poet  we  may  say  : 

"■  (irLHiiiiinlici  cotant  ut  adiioc  sub  jiidite  lis  est.  ' 

Many  of  the  Infusoria  are  subject  to  inetamorplioaes,  and  it  has 
already  been  ascertained  that  certain  s^iecies  which  have  been  con- 
sidered as  distinct  are  only  transition  forms  of  the  same  species 
depending  on  age. 

Wc  know  tliit  it  is  common  lor  insects  to  entlose  themiiehes  in  pro 
tecfmg  en;  t  lope*,  an  I  to  remain  for  whole  montb^  shut  up  m  tins  their 
retreat,  t  y  all  appeaiance  dead  Similai  (acts  have  bfen  obser\ed  in 
the  Iniusoria  We  hive  even  -^cen  some  of  thew  beings  suiro  rad  ng 
ffrange  bodies  as  it  in  a  ma'w  of  icllj  ioimiug  a  "«it  ot  b\mg  envekp c 
around  tliem 

ïlie  avei-age  duiafion  ot  life  with  them  n  onlj  a  few  hours,  but 
eeitain  species  piesent  m  relalion  to  the  duiation  of  life,  phenomena 
which  aic  onl>  uii[erfc(H>  known  but  «hub  nevei  iul  to  ettitc  the 
surpiiM?  and  admnation  ot  the  luituiahst  By  dijmg  certain  infu 
ROiia  with  caie  it  is  possible  to  su'-ftnd  and  mdefaniteh  prolong 
its  lile  lini'-  lined  and  corei'ed  with  a  powder,  nhich  shdteis  it 
iiom  fvtn  bieith  ot  wind  it  nia'^  In.  ttiiietl  to  any  guen  dis- 
tance tin  n^b  any  nidehmt''  leiioil  of  tunc  -daidoned  on  s  me 
ledgi  ot  1  k  on  a  houiotop  in  the  clelt  of  a  -^vall  oi  undei  the 
(apital<lu  luiiLii  Imtlet adropot wateiappioidiit  andtbedoiimnt 
lieiug  a«  ilv(s  iiimirdiatdj — the  miaoscopic  Li^arus  spnigs  ag-un 
into  CMstenu  itcds  aud  multiijlies  as  1  cloie  anl  its  lile  susjcnled 
possibly  loi  vtors  i('ium<'^  it«  infeiiiipted  coui-s   ' 
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Into  what  a  world  of  reflection  iloos  not  a  revelation  of  tliis  iiiyste- 
rioiw  property  of  a  living  creature  plunge  us  ! 

The  physiologist  MiiUer  lias  noted  another  peculiarity  in  infusorial 
life.  These  animalcules  can  lose  a  part  of  their  hodiew  without  heing 
destroyed  ;  the  dead  part  disappears,  and  the  individual,  diminished  by 
one-half,  or  reduced  to  a  fourth  of  its  former  size,  continues  to  live  as 
if  nothing  had  happened.  Jliiller  has  observed  a  kalpode  {K6lj)oda 
vieleagris)  thus  melt  before  his  eyes  until  scarcely  a  sixteenth  part  of 
its  body  reowiined.  After  its  loss,  this  sixteenth  part  of  an  animal 
continued  to  swim  about  without  troubling  itself  as  to  its  diminished 
proportions.  "  The  infusoria,"  says  Frédol  in  "  La  Monde  de  la  Mer," 
"  present  yet  another  kind  of  decomposition.  If  we  approach  the  drop 
of  water  in  which  it  swims  with  the  barb  of  a  feather  dipped  in 
ammonia,  the  animalcule  is  arrested  in  its  movement,  birt  its  cila 
continue  to  move  rapidly.  AH  at  once,  upon  some  point  of  its  circum- 
ference, a  notch  is  formed,  which  increases  bit  by  bit  until  the  whole 
animal  is  dissolved.  If  a  drop  of  pure  water  is  added,  the  decom- 
position is  suddenly  stopped,  and  what  remains  of  tlie  animalcule 
recommences  its  swimmijig  movements."     (Dujardin.) 

We  may  divide  the  Infusoiia  into  two  orders — the  Ciliate  Infusoria, 
namely,  those  provided  with  vibratile  cilia,  and  the  FluffeUiffronx 
InftiKoj-iii,  those,  namely,  which  have  arms  or  brunches,  Tlie  gresiter 
pait  of  Infusoria  belong  to  the  firet  order,  which  comprehends  many 
fimilie=i,  our  space  limits  us  to  the  mention  here  of  a  few  typical 
tonus  only  in  each  gi'oup,  selecting  those  whii'h  appear  the  most 
interestnig,  I'rom  their  size,  structure,  I'arity,  or  altundancf. 

Ft,A«ELLIFEROUS    InFUSOIUA. 

The  limih  rt  T  ih  toiitil  so  nimed  liom  then  Hitii  ^  or  qui^  im-, 
motion  mchule=!  the  eel  like  nncroscojic  animalcules  which  occur 
in  «tale  paitp  \megii  tS.c  with  some  othei"^  which  are  paiasitic  on 
Imng  vegetabl  i  «^uch  as  f^hin  lutici  which  infest  the  giams  of 
wheit  pioducmg  the  lestiucti\e  disease  t  die  1  com  cockle  or  j  uij  le 
TJiey  are  filifonn  aninmh  extiemelj  «lender  without  ipi  lecial  1  oi 
gtnization  internal  stomicli  m  ippirent  or^au'i  of  locomotion  Ihey 
aie  the  hi^^t  animalcules  which  «how  themselves  m  any  infusion  of 
oiganic  matter     ]Sy  using  raicioscoi>es   of  the   higliest   itia^uifvmg 
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power,  tracts  of  very  thin,  short  lines  can  be  perceived,  eittier  straight 
or  siimous,  the  thickest  of  them  not  exceeding  the  thousandth  part  of 
the  fraction  of  an  inch.  They  are  contrnctile,  and  propagated  by 
spontaneous  division,  or  fission.  Among  them  some  resemble  right 
hnea,  more  or  less  distinctly  articulated,  and  endowed  with  a  very  slow 
movement  ;  these  are  Baderidm.  Others  are  flexuons  and  undulating, 
and  more  or  less  lively  ;  these  are  tnie  Vihrions.  Others  have  the 
body  fashioned  in  the  form  of  a  corkscrew,  turning  unceasingly  upon 
themselves  with  great  rapidity  ;  these  are  the  S^irUUdse,  having  an 
ohlong  fusiform  or  fiHform  body,  which  undulates  or  turns  spirally  upon 
itself. 

The  Bacterium  lermo  (Fig.  28)  is  the  smallest  of  the  Infusoria.     It 
is  found,  at  the  end  of  a  short  time,  in  all  vegetable  or  animal  infusions 
exposed  to  the  air.     It  shows  itself  in  infinite 
J  .  numbers,  forming  swarms  of  animalcules, 

Nil   ,  .*     ci'^*^^        which  disappear  as  otlier  species  multiply 
*    i'"",  f  ___      ^'^\l        '^  *'^'^  hqiiid,  to  which  animals  it  serves  for 
'  (     1  ■"  nourishment.     When  the  infusion  becomes 

too  fcetid  for  these  new  species  to  live  in  it, 
Tf™o(Wuita),  roognina]  iu  consequence  of  fermentation  or  pntrefac- 
°*"'  ""'*  ™°''       tion,  the  Bacterium  tenno  reappears.     This 

species  was  one  of  the  first  observed  ;  Leuwenhoek  found  it  in  the  wliite 
matter  in  the  teeth  and  gums,  which  is  called  teetli  tartar.  It  is  also 
foond  in  the  fluids  of  various  animals  which  have  been  afiected  by  disease. 
The  Wand-like  Vibrion  (Fig.  29)  has  the  body  transparent,  fili- 
form, with  long  articulations  oitcn  appeaung  as  if  broken  at  eich 
connection.  It  moves  very  slowly  m  the  witer  Lmwenhoek  obsened 
this  aecfliid  species  joined  to  tli  ilisfc  m  the  teeth  taitar  and  also 
I  n  imbei   of  orginic   mlu 


% 


''iDni  There 


micrcwcopic 


■J 


object    sayslJujardin     which  e-îcite<> 

.*  ,'  the  admiiation  of  the  obseiver  itioie 

"*  \i\illy   than    th     twistmg   spirillnm 

tB  30   Spirillum      ^"^'^   ^")     ^^  ^^  stiiick  witli  surpnse 

■uutiioiBnuKUr.),      when  he  fiist  contemplates  this  httle 

nnpiifltdaootliins.  ,  ,      ,  ,'         , 

creatuie    which    under   the   great^^t 

maf;nil3mg    power  only  prts  nts  the 

(bin  black    line    fashioned  like  a  co]ks«ifw  which 
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tà\eiy  instant  tunis  upon  itself  witli  marvellous  velocity,  sucli  as  the 
eye  can  scarcely  follow,  or  the  mind  divine  the  cause  which  produces 
this  stai-tling  phenomenon. 

The  Monads  are  other  infusoiial  animalcules  which  make  an  early- 
appearance  in  yegetahle  infusions.  They  constitute  a  family  that  are 
destitute  of  any  covering.  The  suhstauee  of  their  bodies  can  swallow 
itself,  or  draw  itself  out  more  or  less  ;  many  of  the  flagelliform  whip-like 
filiimente  serve  as  organs  of  locomotion.  They  are  sometimes  provided 
with  lateral  appendages  disposed  as  a  kind  of  fail.  Their  organization 
is  extremely  simple  ;  their  whip-like  filaments  are  so  fine  as  to  be 
scarcely  perceptible,  their  length  being  Kometimes  double  and  even 
quadruple  the  length  of  the  animal  itself. 

The  Lentille  Monad  (Pig.  31)  is  a  species  which  is  frequently  met 
with  in  vegetable  and  animal  infusions.  Tlie  older  microscopists  had 
it  indicated  under  the  form  of  a  globule,  movnig  in  a  slow  and 
vacillating  manner.  The  globide  is  formed  of  a  homc^eneous  trans- 
parent substance,  swollen  into  tubercles  on  its  surfece,  and  throws 
out  obliquely  a  wliip-like  filament,  three,  four,  or  even  five  times  the 
kngth  of  the  body  of  the  Monad. 

The  Cercomonad  of  Davaine  was  discoveretl  by  this  gentlenian  in 
the  still  vrarm  dejections  of  cholera  patients.    Its  body  > 

is  pyriform,  having,  in  front,  a  vibratile  filament,  very  \ 

long,  very  flexible,  and  easily  agitated.     Behind  the  f^ffiN 

body  there  is  a  thicker  straight  filament  attaching  itself  f'cW] 

sometimes  to  neighbouring  corpuscles,  roond   which,  ^-Cs^-' 

io  this  case,  the  Cercomonad  oscillates  like  tlie  ball  of  ^'j'*-,'":  '^™"'';.' 
a  pendulum  round  its  stem.  rtiiD.magniiiiïii 

The  Vohoxem  are  inhabitants  of  fresh  limpid  water,  ^*""'  '  "'^ 
full  of  confervje  and  other  aquatic  plants.  The  Volvoxeiie  are,  accord- 
ing to  Dujardin,  animalcnles  of  a  green  or  yellowish  brown  colour, 
regularly  disseminated  in  the  thickness  and  near  the  surface  of  a  gela- 
tinous and  transparent  globe,  which  would  become  hollow  and  be  filled 
with  water  m  its  peiiect  state  Li  this  state  from  five  to  eight  smaller 
globales  with  the  same  oiganizatmn  ippear  destined  to  undergo 
the  same  chmges  when  fhe>  aie  relea'nd  by  the  rupture  of  the 
globule  These  animahules  aie  eaclifninishelwith  one  or  two  flagelli- 
iorm  filaments  which  b^  their  igitation,  deteimiue  tlie  nioveinent  by 
lotiition  of  the  maish. 
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The  Eevolviiig  Volvox,  V.  ghhator  (Figs.  32  and  33)  is  fourni  in  gi'eat 
abundance,  during  summer,  in  tanka  and  ponds  ot  stagnant  water.     It 
consists  o{  green  oi  brownish -yellow  globules  about  the  eighth  part  of  an 
inch  formed  ot  animalcules  scattered  round  a  gelatinous  and  diaphanous 
'.pheiical  membrane   each  furnished  with  a  flagelliform  filament  and 
with  a  leddish   mterior   point,  which  Ehreuberg  took  for  an  eye. 
Leuwenhoek   first  observed  this  Volvox   in  marshy   waters.      This 
eminent  niturali  t  has  left  a  very  interesting  account  of  hia  observa- 
tions on  thtse  microscopic  inhabitants  of  the  waters,  displaying  an 
amount  of  patience   and  address  which 
cannot  be  too  much  admired  ;  lus  obser- 
vations were  made  with   a  simple  lens, 
which  he  constructed  himself.     In  one 
hand  he  held  his  instrument,  which  was 
very  coarse  if  we  compare  it  to  the  more 
perfect  and  infinitely  more  powerful  in- 
struments now   in  use;   whilst,  in  the 
other  hand,  he  carried  te   his  eye  the 
glass  tube  full  of  water  which  contained 
the  object  under  observation.     "  The  mi- 
croscopes of  Leuwenhoek,"  says  Dujardin, 
"  were  the  very  smallest  bi-eonvex  lens, 
mounted  in  a  silver  irame.     He  made  a 
collection  of  twenty-sis,  which   he  h&~ 
Hua,  ji  uuii  aa  voiv™Gtob«k.r        queathcd  to  theKoval  Society  of  London. 
These  mstruments,  subject  to  all  the  iu- 
conveniencea  of  a  maximum  of  spherical  aberration  and  a  total  want  of 
stability,  were  only  fit  for  use  in  the  hands  of  Leuwenhoek  himself,  who 
had  acquired,  in  his  labour  of  twenty  years,  habits  of  observation  which 
compensated,  in  great  part,  for  the  want  of  perfection  in  his  instruments." 
The  Eagleniie  are  infusoria  usually  coloured  green  or  red.     Their 
form  is  very  variable.     They  are  ohlong  or  fusiform  in  shape,  swelling 
at  the  middle  during  action,  and  contracted  or  bowl-shaped  in  repose,  or 
after  death.    They  are  fm-nished  with  the  usual  whip-shaped  filament, 
which  issues  from  an  opening  in  front,  and  from  one  or  many  reddish 
points  irregularly  placed  anteriorly. 

Muglenia  viridis  (Fig.  34)  is  the  most  common  species,  and,  perliaps, 
the  most  widely  diffused  of  all  the  Infusoria.     It  is  this  animalcule 
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which  habitually  covers  stag- 
nant pools  with  its  floating  sur- 
face of  green,  and  which  forms, 
on  the  snrfece  of  marshy  waters, 
the  shining  pellicle  so  strongly 
coloured,  which,  collected  upon 
paper,  so  long  preserves  its  bril- 
liant tint. 

The  Eughnia  sanffuinea,  at 
first  green,  becomes  subseqnently 
oi  a  blocd  coloui  It  has  often 
been  met  with  by  microscopists 
Ehreaberg  who  first  described 
it  attnbutes  to  its  ^leat  almn 
dance  the  red  colour  of  some 
stagnant  waters  Its  presencp 
exphins  the  pretended  miracle 
of  witer  chan,in_  mto  blood 
which  was  Irrfjuciith  mi  jkeil  b\ 
the  Egyptian  priest'» 


Filiate  Infusoria. 

Let  us  now  take  a  glance  at  some  of  the  more  . 
of  Ciliate  Infusoria.  The  bodies  of  these 
creatures  are  all  more  or  less  translucent. 
They  have  not  substance  enough,  in  fact,  to 
reach  a  state  of  opacity.  Their  bodies  are 
more  or  less  globular  or  ovoid,  sometimes 
fasliioned  like  a  shuttle,  or  curved  while  grow- 
ing, sometimes  swollen  in  the  middle  like  an 
ampnUa,  or  bell-shaped,  and  flattened  into  a  dis- 
coid shape  ;  some  slightly  resemble  a  tadpole,  a 
thimble,  a  shoe,  a  rose-bud,  a  flower,  even  a  seed. 

The  Parameeians  have  a  soft  flexible  body, 
«SDally  of  oblong  form,  and  more  or  less  de- 
pressed. They  are  provided  with  a  loose  reticu- 
lated covering,  through  which  is; 
vibmtile  cils,   arranged    in   a   regular 


irkable  species 
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Thej  were  known  to  the  olilur  nitnialifeta  and  it  h  m  thii  gioup  that 
organization  la  earned  to  the  highest  perfection  it  attuns  among  the 
InlTisoria  The  Paramecium  po=fse.  s  b  sides  then  reticuhted  and  con 
tractile  tegument  cilii  di-^poswl  m  'iuch  a  manner  as  to  ser\e  at  once 
tji  locomotion  lor  piehensKn 
that  IS  lor  seizing  its  food  and  ae 
a  means  of  n^piratzon  They  are 
Imnished  with  a  mouth  at  the 
bottom  ot  which  the  whoil  escited 
by  the  cils  determines  acccidmg 
to  Dujaidm  the  hollowing  out  of 
a  cavity  formed  qftcr  the  mannei  of 
acul  de  sac,  and  ,i1ko  the  formation  of 
vacuoles  with  permanent  partitions, 
in  which  are  enclosed  the  au^itances 
which  the  animalcules  have  swal 

Fii!.  -M.     P^mniccium  Imrsarm  loWcd  aloQg  With  tho  Wat^r 

''  ""■"■'"''■  The     Paramecium    are    propa 

gated  by  spontaneous  division,  as  already  described.  The\  abound 
as  we  have  said,  in  stagnant  water,  or  in  pure  water  which  is  oicu 
pied  by  aquatic  plants,  sometimes  in  such  prodigious  quantities  that 
they  become  troublesome.  They  occur  also  in  flower  vases  where  the 
water  is  not  frequently  renewed. 

The  species  of  this  genus  have  an  oblong  compressed  body,  with 
an  oblique  longitudmal  fold,  directed  towards  the  mouth,  which  is 
lateral.  They  are  sufficiently  large  to  be  observed  by  the  common 
lens,  or  eye-glass.  Paramecium  aurelta  appears  chiefly  in  vegetable 
infusions.     It  is  common  in  ditches  and  moats  with  aquatic  plants. 

Humboldt's  assertion  is  fully  verified  in  the  case  of  the  Infusoria 
under  consideration,  which  is  often  found  with  its  parasites.  These 
are  small  creatures,  cylindrical  in  form,  and  provided  with  suckers. 
Swimming  vigorously  in  the  water,  they  devote  themselves  to  chasing 
the  Paramecium.  When  they  have  overtaken  the  fugitive,  they 
throw  themselves  upon  it,  and  estabhsh  themselves  there.  They  soon 
multiply  in  the  interior  of  its  body,  and  their  starving  progeny  suck 
and  devour  the  unfortunate  animalcule,  which  serves  them  at  once 
for  dwelhng-house  and  larder. 

Another  of  the  parûtes  which  prey  upon   the  Paramecium,  in 
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place  of  pnr&uinq  it  remams  perfectlj  piet  until  one  of  these 
approach,  when  it  throws  itseli  up  n  ita  Mctim,  and  is  carried  along 
with  it.  It  btuiea  itself  m  tlio  body  of  tht,  Paramecium,  and,  in  a 
short  time,  multiplies  to  su  h  a  degiee  that  sometimes  fifty  of  them 
are  found  on  a  amgle  inhndui]     Por  victim  ! 

The  Nassujii  have  the  body  entirely  covered  with  cilia  ;  they  are 
ovoid  or  oblong  in  form  contiactile   the  mouth  placed  laterally  and 
r  suirounded  with  a 


band  of  homy  bnitles  the  haul 
dilating  and  contrat tmg  act  ord 
ing  to  the  size  ot  the  prey  which 
it  would  swallow  It  either 
advances  to  seize  the  piey, 
winch  the  movement  of  vihratile 
cils  have  faded  to  diaw  withm 
tht  vortex  if  its  mouth  oi  is 
in  the  caee  ot  thf  Paramecium 
it  IS  sometimes  obliged  to  seek 
tor  its  prey  These  ennons  m 
fusjna  live  in  stagnant  waters 
feeding  on  the  debris  of  aquatic 
planta  from  which  they  driw 
their  chief  nouiishment  is  well 
as  their  coloui 

The  Pu   ajiaii't  arc  ammila 
with  an  oval    ir   oblon^   con 

,  Fe  Condy      1  mji  Jill  n    (.1  nj     Eg        d 

tractile  body,  provided  also  With  35    mo 

vibratile  cils,  especially  on  the 

enrfiice,  having  also  a  large  mouth,  surrounded  with  ciha   firming   i 

sort  of  moustache,  spirally  arranged. 

Among  the  species  belonging  to  this  group  may  1  e  noted  the  Con- 
dyhstoma  paiens  (Fig.  37),  remarkable  for  its  size  and  voracity  It 
sometimes  attains  the  twelfth  of  an  inch,  and  abounds  on  ever^  shore 
from  the  Mediterranean  to  the  Baltic.  Another  Eussatian,  the  P?u 
giostoma,  of  the  Loinbric,  Uvea  between  the  inttstmes  and  the  external 
muscular  bed  of  the  annelid,  which  beirs  the  name  of  Lomh  ic  To 
the  group  of  JJrceolarians  belong  the  hfentot  •■,  which  aie  in  number 
tlie  most  numerous  of  the  Infusoiia  tliey  are,  loi  the  most  part, 
visible  to  the  naked  eye. 
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The  Sltiilo     are  iiihibitiuts  of  fresh    tiaunil  watpi    nui  suljett 

to  agitatiDD   and  co'veted  with  vnter  plants      Tht,>   are  nparly  ail 

colomed  f;reen    blwtish    or  Hue     their  lodies  eo^Lred  with  cilia 

Thej  are  eminently  contiactile  and  veiy  lanahle  m  form      The}  can 

attach  them&ehea  temiioraidj   h^  means  of  the  cih  at  their  poatenor 

extremities  when  they  assnme  a  trumpet  like  form  the  bell  of  winch 

la  closed  by  a  convex  membnne  the  edge  being  tnrnished  witli  ^  row 

of  very  stioiig  obhquely  placed  cils  ranged  m 

a  spiral  meeting  at  the  month  which  is  placed 

near  this  edge     When  they  swim  fteel;   thej 

ilternately  reeemble  a   club    a  spindle   or  a 

spheie     The  St^'nfo)  Mullen  is  seen  in  ponds 

in  the  neighbourhood  of  Pins  and  elsewhere 

it  bas  been  found  eien  in  tlie  basms  ot  the 

Jardin  des  Plantes  (Fifï  ""<) 

The  aniraalï-  whith  constitute  this  genus  are 
hxel  m  the  fir<it  jart  oi  their  existence  but 
free  in  the  second  bo  lon^j  as  the>  are  fixed 
thtv  resemble  in  their  expandm^  stite,  a  lell 
ur  lunnd  ^\ith  the  edges  ie\ersed  and  cihate 
When  tbej  liecome  tree  they  1  se  their  ciown 
ot  cils  take  a  c-\hndrical  foim  more  or  less 
o\oid  ind  elongated  and  move  them^lies  by 
means  of  a  new  oigan  There  is  no  inimal, 
says  Dnjardm  which  exLitef,  oui  admiration 
H  1      in   a  higher    degree    than   the   Vorticellate 

"■  »  ■""  Infusoria,  by  their  eiown  of  cds  and  bj  the 

vortex  which  it  piodnces  by  their  ever  varying  foims  above  all  liy 
then  pedicle  susceptible  of  rapid  spiral  contnction  by  drawing 
the  lody  backward  and  again  extending  it  This  iteJicle  is  aflat 
membianoua  band  thicker  upon  one  of  its  edges  thin  the  other  and 
contaming  on  the  thicker  aide  a  continucua  chinnel,  oecujied  at  least 
m  pait  by  a  fleshy  substance  analogous  to  that  of  the  interior  of  the 
body  During  contraction  this  thick  elge  is  shortened  moie  than 
the  thm  side  and  hence  résulta  the  piecise  form  of  the  spiial  of  the 
t(  rkstrew 
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POLYPIFEKA. 


Enteuino  on  the  elaaa  Polypifera,  we  leave  the  domain  of  the  infi- 
nitely small  to  enter  the  workl  of  the  visihle.  Beside  the  Infusoria, 
the  Polypifera,  which  are  soraetimes  several  inches  in  length,  are  verj' 
powerful  beings.  Science  haa  made  great  advances  in  giving  us  an 
exact  knowledge  of  these  singular  beings.  Many  scientific  prejudices 
have  been  dissipated,  many  errors  have  been  corrected.  The  Polypi, 
a9  they  are  defined  in  the  actual  state  of  Science,  correspond  not  only 
with  the  Puhji^es,  in-oiwrly  so  called,  of  Cuvier  and  De  Blainville,  but 
also  with  the  acaîephoiis  zoaphyies  of  the  same  aiitliors.  We  now 
kno^  tliat  certain  Polypes  engender  ineÛvsx,  or  aealephous  zoophytes, 
ind  that  there  exist  some  medusEe  scarcely  differing  in  their  structui-e 
and  habits  of  life  from  the  ordinary  Polypes. 

1  hus  ipgarded,  the  type  of  the  Polypes  comprehend  a  great  variety 
ot  animals,  the  bodies  of  which  are  generally  soft  or  gelatinou-s  sub- 
btances  The  principal  and  smaller  divisionSj  to  the  number  of  more 
tlian  two  are  arranged  round  an  imaginary  axis,  represented  by  the 
cential  part  of  the  body.  TJicse  divisions  of  the  body  have  in  their 
ensemble  the  appearance  of  a  regular  cylinder,  of  a  truncated  cone,  or 
ot  a  disk.  They  are  invested  with  a  skin  or  envelope  of  calcareous  or 
sihceous  corpuscles,  and  even  a  portion  of  the  deepest-lying  tissues 
may  be  invaded  by  a  calcareous  deposit,  the  mass  of  which  belongs  some- 
times to  an  individual  ;  sometimes  it  is  common  to  many,  constituting 
what  is  called  a  J'olypicr  ;  of  which  Profesn or  Grant  .«ays,  "  there  is 
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but  one  life  auil  one  plan  of  development  in  the  whole  mass,  and  this 
depends,  not  on  the  I'olypi,  which  are  but  secondary,  and  often 
deciduous  parts,  hut  on  the  general  fleshy  substauce  of  the  body  ;"* 
"  the  ramifications,"  says  Dr.  Johnston,  "  being  disposed  in  a  variety  of 
elegant  plant-lite  forma.  'The  stem  and  branches  are  alike  in  texture: 
slender,  homy,  fistular,  and  almost  always  jointed  at  short  and  regnlar 
intervals,  the  joint  being  a  mere  break  in  the  continuity  of  the  sheath, 
without  any  character  of  a  proper  binge,  and  formed  by  regular  period- 
ical interruptions  in  the  growth  of  the  polypidoms.  Along  the  sides 
of  tliese,  or  at  tlieir  extremities,  we  find  the  denticles  or  cup-like  cells 
of  the  polypes  arranged  in  a  determinate  order,  either  sessile  or  ele- 
vated on  a  stalk,"  Near  the  base  of  each  of  these  tliere  is  a  partition 
or  diaphragm,  on  which  the  body  of  the  polype  rests,  with  a  plain  or 
tubulous  perforation  in  the  centre,  through  which  t\ie  connection 
between  the  individual  polype  and  the  common  medullary  pulp  is  re- 
tained. Besides  the  cells,  there  are  found  at  certain  seasons  a  larger 
sort  of  vesicle,  readily  distinguished  from  the  others  by  their  size, 
and  the  irregularity  of  their  distribution,  which  are 
contain  and  maturate  the  ovules. 

With  these  animals  the  digestive  tube  is  very  simple,  and  ] 
only  one  distinct  orifice  ;  t!ie  same  opening  serving  at  once  for  re- 
ceiving the  food  and  the  expulsion  of  the  residuum  of  digestion.  This 
is  one  of  Dame  Nature's  economies,  which  it  is  not  for  us  to  dispute  : 
we  must  record  it  without  further  remark 

In  nearly  all  the  Polype?  the  sexes  aie  st-parate  ;  the  generation  is 
sometimes  sexual  ;  but  the'^e  beings  multiply  also  by  what  the  zoolo- 
gists call  gemmation,  or  buds  Thev  aie  provided  with  organs  of  the 
senses  ;  nearly  all  of  them  have  eyes — an  immense  progress  in  orgnn- 
iKatioii  as  compared  with  the  anmials  which  liave  hitherto  engaged  our 
attention.  Their  respiration  is  effected  by  the  skin— another  instance 
of  the  cronoiiiy  of  Nature.  The  apparatus  of  tbeir  circulation  is  indis- 
tincl,  hut  they  have  a  nourishing  fluid  analogous  to  the  blood  in 
vertehratcd  animals.  Vibratile  cells  and  stingiiig  liairs  often  cover 
the  entire  surface  of  the  Polypi. 

These  general  remarks  may  appear  obscure  and  insufficient  to  tlie 
larger  number  of  our  readers.  They  are  necessarily  so  ;  they  are 
generalities  upon  animals  very  little  known,  even  to  naturalists.     AVe 

'  ■'  OiilliiitB  of  Ciimpiiriitiïe  Aiialoiiiy.'' 
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quit  this  difficult  ground,  trusting  to  make  the  special  study  of  the 
several  types  we  shall  have  to  describe  more  interesting.  The  group 
of  Polypes  divide  themselyea  into  many  classes,  namely,  the  Sponge», 
the  Ahyonidee,  the  Zoaniharia,  the  Diseophora,  and  Clenophora.  It 
will  be  our  task  to  describe  in  succession  the  habits  and  characters  of 
each  of  these  classes,  dwelling  on  such  species  as  appear  to  us  to 
offer  to  the  reader  most  real  interest. 

Spongia, 

The  Sponge  is  a  natural  production,  which  has  been  known  from 
times  of  the  highest  antiquity.  Aristotle,  Pliny,  and  all  other  writers 
who  occupied  themselves  with  natural  history  in  ancient  times,  are 
agreed  in  according  to  it  a  sensitive  life.  They  recognise  the  curious 
fact  that  the  sponge  evades  the  hand  which  tries  to  seize  it,  and  clings 
to  the  rocks  on  which  it  is  rooted,  as  if  it  would  resist  the  efforts  made 
to  detach  it.  Pliny,  Uioscoridea,  and  their  commentators,  even  formed 
the  idea  that  sponges  were  capable  of  feeling,  that  they  adhered 
to  their  native  rock  by  special  force,  and  that  they  shrunk  from  the 
hand  which  tried  to  seize  them.  They  even  distinguished  males 
from  females.  Erasmus,  however,  criticising  Pliny,  concludes  that 
he  may  pass  over  all  he  has  written  upon  the  sponge.  The  sponge, 
in  short,  was  to  tlie  ancients  sometliing  between  a  plant  and  an 
animal, 

liondelet,  the  fiiend  of  the  celebrated  Rabelais,  whom  the  merry 
curate  of  Meudon  designated  under  the  name  of  Eondihilis,  who  was 
himself  a  physician  and  naturalist  of  Montpellier,  denied  at  first  the 
existence  of  sensibility  in  sponges.  He  originated  the  idea  that  these 
productions  belonged  to  the  vegetable  world — an  idea  which  Tonmefort, 
Gaspard  Bauhin,  lîey,  and  even  Linnœiis,  in  the  first  editions  of  his 
"  Systema  Naturfe,"  supported  by  the  great  authority  of  their  names. 
Afterwards,  influenced  by  the  convincing  labours  of  Trembley  and 
some  other  observers,  Linnseus  withdrew  the  sponges  from  the  vege- 
table world.  He  satisfied  himself,  in  short,  that  certain  ]iolypiers 
much  resembled  sponges  in  the  nature  of  their  parenchyma,  and  that, 
on  the  other  hand,  the  assimilation  of  sponges  with  plants  was  not 
sncli  as  could  be  maintained.  Neuremberg,  Peyssonnel,  and  Trembley 
maintain  the  animal  nature  of  sponges,  and  tlieir  views  are  adojited 
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by  Liniiicus,  Guettard,  Donati,  Lamourous,  and  Ehrenberg,  on  the  Con- 
tineut,  and  by  Ellis,  Fleming,  and  Grant  in  England.  They  live  at 
the  bottom  of  the  seaa  in  five  to  twenty-five  fathoma  of  water,  among 
the  clefts  and  crevices  of  the  roeka,  always  adhering  and  attaching 
themselves,  not  only  to  inorganic  bodies,  but  even  growing  on  vege- 
tables and  animals,  spreading,  ere«t,  or  pendent,  according  to  the  body 
which  supports  them  and  their  natural  habit. 

The  power  of  fixing  themselves  to  other  objects,  which  certain 
animals  possess,  is  very  singular.  Nevertheless,  it  is  certiiin  that 
whole  tribes  exist  consisting  of  innumerable  strictly  adherent  species, 
which  live  and  die  attached  to  some  rock  or  other  object  ;  and 
among  these  are  all  polypiers,  such  as  the  sponges  and  corallines.  It 
follows  that  they  are  wholly  dependent  on  external  agencies  for  their 
means  of  existence.  "  The  poor  little  creatures,"  says  Alfred  Frcdol, 
"  receive  their  nourishment  from  the  wave  which  washes  past  them  ; 
they  inhale  and  respire  the  bitter  water  all  their  lives  ;  they  are  insen- 
sible to  that  which  is  only  the  hundredth  part  of  an  inch  from  their 
mouth." 

In  the  months  of  April  and  May,  these  animalcules  engender  germs, 
round,  yellow,  or  white,  whence  proceed  certain  ovoid  grannlar  embryos 
fiirni.'ihed  fe>wards  thoir  largest  extremity  with  small  vlbratile  cils. 
They  are  thrown  off'  by  the  currents,  which  servo  as  a  stomach,  and 
foiTQ  swarms  of  larvie  roraid  the  polypier.  They  swim  about  with  a 
gliiling  wavy  motion,  and  when  they  have  been  some  time  in  the  water 
they  usually  come  to  the  surface  ;  but  they  are  also  often  carried  off  by 
the  cun-ent.  Duvhig  two  or  three  days  they  seem  to  seek  a  convenient 
place  to  fix  themselves.  Once  fixetl,  the  larvas  loses  the  cilia,  spreads 
itself  out,  and  takes  the  form  of  a  flatt«ne(l  gehitinous  disk. 

Its  interior  organization  consists  of  contractile  cellules  and  numerous 
spiculd} — "  a  tribe,"  says  Gosse,  "  of  the  most  debateable  forms  of  life, 
long  denied  a  right  to  stand  in  the  animal  ranks  at  all,  and  even  still 
admitted  there  doubtingly  and  grudgingly  by  some  exciellent  natura- 
lists. Yet  such  they  ccrfainly  are,  estubHslied  beyond  reasonable 
controversy  u«  true  and  proper  examples  of  animal  life," 

It  may,  then,  be  safely  asserted  that  all  naturalists  ai-e  now  satisfied 
of  t!ie  animal  nature  of  sponges,  althougli  they  represent  the  lowest 
and  most  obscure  grade  of  animal  existence,  and  that  so  close  to  the 
ronfines  of  the  veget-ible  world,  that  it  is  difficult  in  some  species  to 
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î  whether  tbey  are  on  the  one  side  or  the  other.  "  Several 
of  them,  however,"  says  Mr.  Gosse,  "  if  viewed  with  a  lens  under 
water  while  in  a  hving  state,  display  vigorous  eurrenia  constantly 
ponring  forth  from  certain  orifices  ;  and  we  necessarily  infer  that 
the  water  thus  ejected  must  be  constantly  taken  in  through  some 
other  channel.  On  fearing  the  mass  open,  we  see  that  the  whole 
substance  is  perforated  in  all  directions  by  irregular  canals,  lead- 
ing into  each  other,  of  which  some  are  slender,  and  communicate  with 
the  aurface  by  minute  but  numerous  pores,  and  others  are  wide,  and 
open  by  ample  orifices  ;  through  the  former  the  water  is  admitted, 
through  the  latter  it  is  ejected."  It  ia  not  to  be  denied,  however, 
tliat  these  beings  constitute,  in  spite  of  investigations  of  modern 
naturalists,  a  group  still  somewhat  problematical,  and  still  very 
imperfectly  known  as  regards  their  internal  organization. 

Sponges  are  masses  of  a  light  elastic  tissue,  which  is,  at  the  same 
time,  resistant,  full  of  air  cils,  and  with  much  varied  exterior  arrange- 
ments. Nearly  three  hundred  species  are  known,  the  diflcrent  appeur- 
iinces  of  wliich  have  been  characterised  by  names  more  or  loss  singular. 
There  is.  for  instance,  the  Feather  Sponge,  the  Fan  Sponge,  the  Bell,  the 
Lyi-e,  the  Trumpet,  tlie  Distalf,  the  Peacock  Tail,  and  Neptune's  Glove. 

There  are  river  sponges  and  sea  sponges. 

The  first  are  irregular  and  arenaceous  mafises,  which  pile  themselves 
upon  plants  and  solid  bodies  immerged  in  fresh  water.  Snch  are  tlie 
^pontf!Ui'ii,  upon  which  auatouuc  aiid  embryonic  observations  have 
vei'y  frequently  been  made  in  relation  to  the  group  more  inmiediately 
under  considersitiou. 

The  second  is  found  in  almost  every  sea  ;  especially  are  they  found 
in  the  Mediterranean,  the  Eed  Sea,  and  the  Mexican  Gnlf.  Afîécthig 
wann  and  quiet  waters,  they  attach  themselves  to  bold  and  rugged  rocks 
at  depths  ranging  from  live  to  twenty-five  iathoms.  They  are  erect, 
pendent,  or  apreadinj^,  according  to  their  form  or  position.  Fig.  3i), 
drawn  from  Nature,  represents  a  very  remarkable  form  of  sponge,  which 
was  fished  up  in  sixty  fathoms. 

The  sponge  Is  very  common  in  the  MediteiTanean  and  round  the 
Gi'ecian  Archipelago,  and  is  known  vulgarly  under  the  name  of  tlie 
Marine  Jlushroom,  the  Sailor's  Nest,  and  the  tine  soft  sponge  of  Syria, 
It  i,s  a  mass  more  or  less  roundetl,  covered  with  a  mucous  Ijed,  glutinous 
above,  formed  of  a  light  elastic  hut  rewisting  iis.suo  full  of  gaps,  and 
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riddled  with  air-cells.  This  tissue  is  formed  of  dehcat«  flexible  fibres, 
uniting  in  all  directions  by  anastomose,  but  presenting  numerons  pores, 
which  are  formed  by  what  is  f«rmed  osculation,  having  irregular  conduits 


which  ceiiiK'j-t  thoiu.  In  this  tissue  certain  very  small  solid  bodies 
iire  dis(;f)vered,  named  spicuLv.  The  spicuJœ  are  siliceous  or  calcareous 
in  their  nature,  varying  according  to  the  species,  and  sometimes  varying 
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even  in  tlie  same  species.  Some  of  these  resemble  needles,  others  are 
pin-like,  antl  others  again  resemble  very  small  stara. 

The  physiological  function  of  those  tubes  and  orifices  which  present 
themselves  on  all  parts  of  the  sponge,  has  been  interpreted  in  various 
ways.  Ellis,  writing  in  1765,  supposes  that  they  were  the  orifices  of 
the  cells  occupied  by  the  polypi.  In  1810,  Lamarck  still  advocated 
this  opinion  ;  and  even  now  we  find  the  observer,  whose  notes  51.  Fréiîol 
has  edited  with  so  much  judgment,  asserting  that  "  the  inhahitants 
of  the  sponge  are  a  species  of  fleeting,  transparent,  gelatinous  tube, 
susceptible  of  extension  and  contraction  ;  young  polypes,  us  we  may  call 
them,  without  consistence,  without  gills  ;  incipient  polypes,  in  short, 
of  very  smiple  but  sufficient  organization.  The  animalcule  of  the 
sponge  is  a  stomach,  without  arms,  very  simple,  very  elementary — in 
short,  an  animal  all  stomach  !" 

This  mode  of  considering  the  sponge  is  not  conformable  to  the  views  of 
the  leaders  of  modern  science,  however,  Mr.  Milne  Edwards,  for  instance, 
in  place  of  seeing  in  the  sponge  a  collection  of  united  beings,  forming 
as  it  were  a  colony,  considers  each  to  be  an  isolated  being,  an  unique 
individual.  The  innumerable  canals  by  which  the  sponge  is  traversed, 
according  to  that  author,  are  at  once  the  digestive  organs  and  breath- 
ing pores  of  the  zoophyte.  The  vibratile  cils  are  necessary  to  the 
renewed  aeration  of  the  water  required  as  a  respiratory  fluid  in  the 
interior  canals  of  the  spmge  The  currents  m  these  channels  lii^e  one 
constant  direction  Tie  water  penetrite^  the  sponge  by  numerous 
orifices  of  minute  dimen'iions  and  iiregitlar  disposition  it  tra\ei'ses 
channels  in  the  body  of  the  zooph^tn  whith  leunite  srmewhat  like 
the  root  of  a  plant  in  order  to  constitute  tl  e  trunk  and  increase  its 
substance  ;  finally  the  water  makes  its  ccape  by  special  openings 
According  to  this  view,  the  channels  of  the  sponge  have  a  kind  of 
cumulative  physiology  performing  the  two  functions  of  digestion  and 
respiration.  The  rapid  currents  of  aerated  watei  \\hich  tiaveiso  them 
lead  into  them  the  substances  nece^ar^  to  the  t  unshment  of  the'.e 
strange  creatures.  Kjectmg  all  excremrnioiy  matter  At  the  «ame  time 
the  walls  of  these  canals  present  a  large  absorbing  surface  which 
separates  the  oxygen  with  which  the  wat«r  is  charged,  and  disengages 
the  carbonic  acid  which  results  from  respiration. 

Sponges  contain  true  eggs,  from  winch  embryo  animalcules  are  pro- 
duced ;  these  are  non-ciliate  at  first.     In  the  interior  of  these  eggs  the 
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contractile  cellules  have  their  birth  ;  then  the  spiculîe  ;  and  when  they 
are  finally  covered  with  the  vibratilo  cils,  aided  by  them  these  larrse  of 
ovoid  form  awim,  or  rather  ghde,  throngli  the  water.  The  species  of 
infusoria  born  of  the  sponge  resemble  the  larvaa  of  various  polypes  at 
the  moment  ihey  issue  from  the  egg.  "  They  soon  attach  themselves  to 
some  foreign  body,"  says  Mr.  Milne  Edwards,  "  and  become  henceforth 
immovable  ;  no  longer  giving  signa  either  of  sensibility  or  of  contract- 
ability,  while  in  their  enlargement  they  are  completely  transformed. 
The  gelatinous  substance  of  their  bodies  is  channeled  and  riddled 
with  holes — the  fibrous  framework  is  completed— the  sponge  is  formed." 
We  may  add,  however,  that  otlier  zoologists,  and  among  them 
MM.  Paul  Gervais  and  Van  Beneden,  take  a  different  view  of  the  de- 
velopment of  the  sponges,  and  Dr.  Johnston  omits  them  altogether 
from  his  great  w  orl,  on  "  British  Zoc  j  li>  tes  "  "  If  tl  ey  art  not  the  \  ro 
duction  of  pthpi  he  «i^s  the  zoolog  st  who  letams  them  m  his 
province  must  contend  thtt  they  aie  individually  animals  an  cpimon  to 
wliicli  I  cannot  assent  seeing  thit  they  ha^e  no  animal  "^tructiire  or 
individual  oigan'j  anl  cxlnbit  not  one  Innction  usually  supposed  to  he 
characteristic  of  the  ammal  kingdom  G  ornais  and  "\  in  Beneden  con 
sider,  na  Milne  Edwirdn  do(=.  tliat  the  emlnos  nic  at  first  movable 
then  fix«l,  many  of  them  nnitmg  together  and  meltiu^'  as  it  were,  mto 
one  common  colony  winch  become  a  fponge  suth  as  ne  see  it  An 
ipolftted  embryo  might  al-o,  by  tluowii  g  out  gérais  proiUicc  a  similar 
colony,  which  would  thus  become  a  piodnct  of  ac^amous  gtneiation 
Thus  it  appeals  that  Science  s  Inr  horn  being  settled  in  its  views  is 
to  the  organization  and  doMkpment  ot  these  obscure  and  complex 
formations;  nor  is  it  more  advanced  m  its  knowledge  ot  the  duration 
ol  1  le  and  tl  q  kness  of  giowtli  in  sponges  It  is  tgrted  however, 
o    e     1      t  ely  that  the  spongt  fa'-her  nia'^  return  t    fhesime 

f  1  n  "lonnl  after  three  years  trom  the  list  fislnng  At  the  pics  nt 
t  n  0  [lo  ge-fci  1  (,  takes  place  pimcipally  in  the  (iiecian  ArLliipelago 
anl  tl  S)  lan  1  It  ril  The  <neeks  ind  Syuius  sell  the  piodmt  of 
tl  11  t  tl  ^\  eetem  nations  and  the  trade  has  l)een  immenselv 
e\t  nl  1  t  times  when  the  spcnge  Ins  Iwicoine   in  ilmost 

1|      t  of  Ihc  toilet  as  well  as  the  stable  and  m  other  cleins- 
n      1  r  t 

1  si  11    connncnces  to^sards  the  beginning  of  .Tnno  on  the 

0.  fit  of  S     a       1  I'mislies  at  the  end  of  October,     lîut  the  months 
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of  Jti1j  ami  iu^U'it  an-  j  etnliarly  liiouial  If  to  the  sj^Min^e  haufst  if 
we  may  m'^  the  term  Lattkia  furnishes  about  t^ii  boats  to  the 
iîsheiy  latronn  twenty  Tiipoh  t'went'v  five  to  thirty  talki  fift^ 
Siiiii  about  a  hundral  and  seventy  t^  a  hundred  and  eighty  and 
Kalminob  moie  than  two  hundril  Tlie  operations  ot  one  of  these 
boats  fabhmg  foi  sponges  on  the  Synaji  coast  is  repre.  ented  m  Pl  I 

The  ho  its  ciew  consst^  of  tour  or  û\e  men  who  scatter  themselves 
along  the  coast  for  two  or  three  miles  hi  search  of  sponges  under  the 
cliffe  and  ledges  of  rock.  Sponges  of  inferior  tpality  are  gathered  in 
shallow  waters.  Tlie  liner  kiiiJs  are  found  only  at  a  depth  of  from 
twelve  to  twenty  fathoms.  The  firet  are  fished  for  with  three-tined 
toothed  hai-pooiie,  by  the  aid  of  which  they  are  torn  from  their  native 
rock  ;  but  not  without  deteriorating  them  more  or  less.  The  liner 
kinds  of  sponges,  on  the  other  hand,  are  collected  by  divers  aided  by  a 
knife  ;  they  are  carefully  detached.  Thus  the  priée  of  a  sponge, 
brought  up  by  diving,  is  mncli  more  considerable  than  that  of  a 
harpooned  sponge.  Among  divers,  those  of  Kalminos  and  of  Psara 
ai'e  particulai'ly  renowned.  They  will  descend  to  the  depth  of  twenty- 
five  fathoms,  remain  down  a  shorter  time  than  the  Syrian  divers,  and 
yet  bring  np  a  more  abundant  harvest.  The  fishing  of  the  Archi- 
pelago furnishes  few  fine  sponge  to  commerce,  but  a  great  quantity 
of  very  common  ones.  The  Syrian  fisheries  furnish  many  of  the 
finer  kinds,  which  find  a  ready  market  in  France  ;  they  are  of  medium 
size.  On  the  other  hand,  those  which  are  InrnLshed  from  the  Barbary 
coast  are  of  great  dimensions,  of  a  very  fine  tissue,  and  much  sought  for 
in  England.  On  the  Bahama  banks,  and  in  the  Gulf  of  Mexico,  the 
sponges  grow  in  ^^ater  of  small  depth.  The  fishermen,  S^ianish, 
American,  and  English,  sink  a  long  mast  or  perch  into  the  water 
moored  near  the  boat,  down  which  they  drop  upon  the  sponges  ;  by 
this  means  tliey  are  euaily  gathered. 

In  the  E«d  Sea,  the  Arabs  fish  for  sponges  by  diving,  their  produce 
being  either  sold  to  the  lijiglish  at  Aden  or  sent  to  Egypt.  Sponge- 
ftshing  is  canned,  on  at  various  other  stations  in  the  Mediterranean, 
but  witliout  any  intelligent  direction,  and  in  consequence  it  is  efiéeted 
without  any  conservative  foresight.  At  the  same  time,  however, 
the  ti-ade  in  this  product  goes  on  incieasing.  But  it  is  only  a 
question  of  time  when  the  h-ade  shall  cease;  the  demand  which 
?very   year   clears  the  submarine   fields   of  these  zoophytes  ciinse 
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such  destruetioQ  that  their  reproduction  will  soon  cease  to  he  equal  to 
the  demand. 

In  orfer  to  prevent  this  trouhlesome  result,  it  is  very  desirahle 
that  the  several  species  of  aponges  should  be  naturalized  on  the  French 
and  Algerian  coast,  and  the  cultivation  and  reproduction  of  the  zoophyte 
protected.  For  this  purpose,  the  rocky  coasts  of  the  Mediterranean, 
from  Cape  Cruz  to  Nice,  and  round  the  islands  of  Corsica  and  Hycres,  in 
the  Algerian  waters,  and  even  in  some  of  the  salt  lakes  of  the  departments 
neai-  the  Meditei-ranean,  might  he  utUized.  The  whole  of  the  Italian 
littoral  would  also  be  available  under  the  new  régime  for  this  purpose. 

M.  Lamiral  considered  that  the  composition  of  the  water  of  the 
Mediterranean  being  thought  the  same  on  the  coasts  of  Fi-ance,  of 
Algeria,  and  on  the  Syrian  coast,  that  the  difference  of  temperature 
between  the  two  latitudes — especially  at  the  depth  where  the  sponges 
flourish  most — would  not  interfere  with  the  existence  of  these  robust 
zoophytes,  and  that  their  acclimatization  on  the  coasts  of  France  and 
Algeria  would  he  a  certain  success.  He  remarked,  moreover,  that  tlie 
more  the  sponges  advanced  towards  the  north,  the  finer  and  compacter 
their  tissues  became  ;  and  he  argued  from  this  fact,  that  a  considerable 
improvement  in  the  quality  would  result  from  the  experiment. 

The  only  difficulty,  then,  would  consist  in  the  transplanting  sponges 
from  Syrian  waters  to  the  coasts  of  France  and  Algeria.  A  submarine 
boat,  such  as  M.  Lamiral  makes  use  of  for  operations  conducted  in 
deep  water,  would,  according  to  this  naturalist,  give  every  facihty 
for  coUeeting  sponges  for  the  purpose.  This  boat  can  descend  to 
great  deptlis,  and  lis  crew  can  dwell  there  a  considerable  time,  for 
it  is  continually  fed  with  fresh  air  from  above,  which  is  conveyed  by  an 
air-pnmp  and  tube  into  the  interior  of  the  boat,  so  that  the  men  could 
readily  select  such  individuals  as  were  suited  for  acclimatizing;  re- 
moving the  blocks  of  rock  along  T,vith  them,  either  by  placing  them  in 
cases  pierced  with  holes,  or  by  towing  them  to  their  new  abode. 
Everything  seems  to  promise  that  in  the  following  year  the  zoophytes 
would  begin  to  multiply  in  their  new  country. 

The  larvœ  might  also  be  collected  in  the  months  of  April  and  May, 
as  they  separate  from  the  parent  sponge,  and  be  transplanted  to 
favourable  localities.  At  the  end  of  three  years,  when  these  true  sub- 
marine fields  would  be  ripe  for  harvesting,  they  could  be  put  in  train 
for  methodical  collection  by  means  of  (hving  boats. 
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The  tuikt  sp  ti^i- 11  III  îrh  If  wliitli  jruilucLt.  a  hi^li  jriee  ottPii 
IS  umcli  as  t  rty  6liilluij,ù  the  pound  loi  \eiy  choice  tpecimena  a  prue 
whi(h  te\\  commeicial  products  attain  which  prohibit--  its  use  in 
short,  to  all  1  ut  the  wealthy  It  is  theiefuie,  very  de^rable  to  carry 
out  the  submanne  eattrpnse  ol  M  Lamital  With  tlie  uasi&tance  ot 
the  \(.climatization  Society  ol  Pans,  some  expérimenta  have  already 
been  made  in  this  direttion — so  tvc  without  any  sxtisf  ict  ir\  results  it 
i-î  true  but  everything  indicates  that  by  persevei  mce  ^se  shill  see  t!  e 
enterpiiae  crowned  Ity  the  sncce'<s  it  merits 

buch  specimens  as  now  reach  our  porfc>  are  chiefly  distinguished  Ij 
their  appearance  cpiaht^   and  oiigm 

The  fine  sott  S^nan  Hpon^e  is  distinguished  by  ite  lightness  its 
hue  flaxen  colour  its  firm,  which  ib  that  ot  a  cup  its  surlace  con 
\ex,  volute  1,  pierced  with  innumerable  small  onfiees  the  concave  part 
ot  which  I  resentb  canals  oi  much  greater  diameter  i\hicli  are  piolonged 
to  the  estenoi  suilace  in  such  a  manner  that  the  summit  is  nearlj 
always  pierced  throughout  in  many  places.  Tliis  sjwuge  is  sometimeg 
hlanehed  by  the  aid  of  caustic  suhstancea,  acids,  or  alkalies  ;  but  this 
preparation  shortens  its  duration  and  changes  its  colour.  This  sponge 
is  specially  employed  for  the  toilet,  and  its  price  is  high.  Those 
which  are  round-shaped,  large,  and  soft,  sometimes  produce  as  much 
as  five  or  six  pounds. 

The  Fine  Sponge  of  the  Archipelago  is  scarcely  distinguishable 
from  that  of  Syria,  either  before  or  after  being  cleansed  ;  nevertheless, 
it  is  weightier,  its  texture  is  not  so  fine,  and  the  holes  with  which  it  is 
pierced  are  at  once  larger  and  less  in  number.  It  is  nearly  of  the 
same  country  as  the  former,  in  fact,  the  fishing  extending  along  the 
Syrian  coast  as  well  as  the  httoral  of  Barhary  and  the  Archipelago. 

The  Fine  Hard  Spori'je,  called  Greek,  is  less  sought  for  than  either 
of  the  preceding  ;  it  is  useful  for  domestic  and  for  certain  industrial 
purposes.  Its  mass  is  irregular,  its  colour  fauve  ;  it  is  hard  and  com- 
jiact,  and  pierced  with  small  holes. 

The  White  Sponge  of  Syria,  called  Venetian,  is  esteemed  for  its 
lightness,  the  regularity  of  its  form,  and  its  solidity.  Id  its  rough 
state  it  is  brown  in  colour,  of  a  fine  texture,  compact  and  firm. 
Purified,  it  becomes  flaxen  and  of  a  looser  texture.  The  orifice  of  the 
great  channels  which  traverse  it  are  edged  with  rough  and  bristly  hairs. 

The  Broîim  Barbanj  Sponge,  called  the  Marseileise,  when  first  tnken 
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out  of  the  water,  presents  itself  as  an  elongated  flattened  lody,  gela- 
tinous, round  in  sliape,  and  charged  with  blackish  mud.  It  is  then  hard, 
heavy,  coai'se,  but  compact,  and  of  a  reddish  colour.  By  a  aimple  wash- 
ing in  water  it  becomes  roirad,  still  remaining  heavy  and  reddish.  It 
presents  many  gaps,  the  interval=!  of  which  are  occupied  by  a  sinuous  and 
tenacious  net-work.  It  is  valuable  for  dome&tic  use  because  of  the 
facility  with  which  it  absorbs  water  and  its  gieat  stren^h 

Other  sorts  of  sponges  aie  very  abundant     The  BJondfi  Sjjoii^e  of 


the  Arcliijjolago,  oltuii  conlowndod  witii  the  Venetian;  the  Hard 
Barharij  Sponye,  called  Gelina,  which  only  comes  by  accident  into 
France;  the  Salojiiea  Si)0}tge  is  of  middhug  quality;  finally,  the 
Bahama  Sponge,  from  the  Antilles,  is  wanting  in  flexibility  and  a  little 
hard,  and  is  sold  at  a  low  price,  having  few  useful  j^roperties  to  recom- 
mend it. 

Many  species  of  f^jjiiigia  are  described  as  inhabiting  British  seas, 
but  none  of  any  commercial  value.  Eegai'diug  them  as  apolypiferons 
zoophytes,  Dr.  (Jraut  has  pointed  out  certain  principles  of  analysis 
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ou  wliich  they  may  l>e  grouped,  aucoidiog  to  tlie  nrraugcmont  of  the 
horny  fibres,  the  calcareous  aod  siliceous  spiculre,  and  tlic  distnbutioii 
and  foi-matioa  of  their  pores  iiud  orifices. 

I.     GitOUPS   OF   WHICH    THE  CONSTITUENT   StKUCTURE   IS   KNOWN. 

Spongia. — Maes  soft,  elastic,  more  or  less  irregular  in  shaj»,  vei-y 
porous,  traTersed  by  many  tortuous  cauab,  wbieh  terminate  at  the 
surface  in  distinct  orifices.  Substance  of  the  skeleton  cartilaginous, 
fibr^  anastomosed  in  all  directions,  without  any  eaiihy  spicula. — 
Example,  S.  communis  (Fig.  40  [2]). 

Calcisi^ngia  (Blainville). — Mass  rigid  or  slightly  elastic,  of  irregular 
form,  porous,  traversed  by  irregular  canals,  which  terminate  on  the  sur- 
face in  distinct  orifices  ;  skeleton  cartilaginous,  fibres  strengthened  by  cal- 
careous spicula,  often  tri- radiate. — Example,  S.  eomp-essa  (Fig,  40  [6]  ). 

HaMsponffia  (Blaniville).^Mas3  more  or  less  rigid  or  friable,  irre- 
gulai',  porous,  ti-avereed  by  tortuous  irregular  canals,  which  terminate 
at  the  enrfîîce  in  distinct  orifieea;  substance  cartilaginous,  fibres 
strengthened  by  siliceous  spicula,  generally  fusiform  or  cylindrical. — 
Example,  8.  papiUaris  (Grant)  (Fig.  40  [3]  ). 

SpongiJh,  (Lamarck).— Mass  more  or  less  rigid  or  friable,  in-egular, 
porous,  but  not  furnished  with  regular  orifices  or  internal  canals. — 
Example,  S.  jiuvioiuJh  (Linn,). 

II.   Groups   depending  on  (.'liAiïACTEus  oi^  Sl'ki'Al-j':  un 
Geneeai.  Figuke. 

Geodia  (Lamarck).  —  Fleshy  mass,  tuberous,  iiTpgular,  hollow 
within,  esteraally  incrusted  by  a  porous  envelope,  which  bears  a 
aeries  of  orifices  in  a  small  tubercular  space. — Example,  G.  t/thhei-osa 
(  Schmeiger). 

Gœloplychium  (Goldfuss). — Mass  fixed,  pedicled,  the  upper  part 
expanded,  agariciform,  concave,  and  radiato-porose  above,  flat  and 
radiato-sulcate  below;  substaiice  fibrous. — Example,  0.  agarimUoi- 
deum  (Goldfuss).     Fo^ils  from  the  chalk  of  "Westphalia. 

8ip}>oma(V3xhiismi). — Mass  polymorphous,  free  or  fixed,  ramose  or 
simple,  concave  or  fistulous  above,  porous  at  the  surface,  and  penetrated 
by  anastomosing  canals,  which  terminate  in  suh-radiating  orifices  within 
the  cup. 

Mijrmecium  (Goldfuss).— Mass  sub-glohnlar,  sessile,  of  a  close  fibrous 
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texture,  forming  ran  tie  Î  canali  whi  li  rtxliite  f  r  1 1  tl  e  1  et  tie 
circumference.     Summit  with  a  central  \  t 

Scy^hia  (Oksn) — Mass  cylmlncal  mijle  or  branched  fistnlois 
ending  in  a  large  rounled  f  t  and  c  mfosed  entirely  of  a  lefi  ihted 
tissue. 

Evdea  (LaiaoaYO i\) — Misa  tilitorm  dtteiuited  sul  [jelicellate  it 
one  end,  enlarged  an!  lounlel  at  the  other  mth  a  la  ge  tenmi  al  pit 
surface  reticulated  Ly  irregular  lacunai  ramutelj  porous 

HaXirrhoa  (Lam  ro  x)  — Mi^r  tml  inited  ne^rl>  regular  circ  hi 
or  lobate  ;  surface  lorons    a  larcjp  central  \\i  on  tht  upper  face 

Sa^paliiuiis  (Lanionroux). — Mass  fungiform,  pedicellate  below,  ex- 
panding conically,  with  a  central  pit  above  ;  surface  porous  and  irre- 
gnlarly  excavated. 

Cnemidium  (Goldfuas),— Masa  turbinate,  sessile,  composed  of  close 
fibres  and  horizontal  canals,  diverging  from  the  centre  to  the  circum- 
ference ;  a  central  pit  on  the  upper  surface,  cariose  in  the  exterior  and 
radiate  at  tlie  margin. 

lerea  (Lamouroux). — Ma^s  ovoid,  ^ob-pedicellate,  finely  porous; 
pierced  on  the  upper  part  by  many  orifices,  the  terminations  of  tlie 
internal  tubes. 

Tethium  (Lamarck). — Mass  sub-g!obose,  tuberose,  composed  of  a 
cariose  firm  substance,  strengthened  by  abundance  of  siliciary  spicala, 
fasciculated,  and  diverging  from  the  centre  to  the  cii-cumference. 
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The  Aleyonaria  are  so  deaignatod  from  their  principal  type,  that  of  the 
AIc\  on-i  The  fresh  water  sptcies  are  compoyeJ  of  a  fleshv  ipongf  Hke 
masj  consisting  ot  vertical,  iggregated,  meinhnnaceoas  tnlwf  which  are 
open  on  the  surface  In  these  tul  e?  the  polypes  i\hich  are  Irfidiana, 
fire  heated  The  month  is  encncled  with  a  single  senes  of  filiform 
tentacnla,  which  hkt  tho'ie  of  the  whole  fimily  are  depressed  or 
mcnmijlete  on  ont  side  The  eggs  are  contamei  4n  the  tuiea,  uni 
are  eoiiaceons  and  smooth  The  tentacnla  of  these  pohpes  aie 
gener  Jly  ei^ht  disposed  somewhat  like  the  1  ail  s  of  i  leather  and 
toothed  on  their  edges  like  a  saw  which  has  procure!  them  the  name 
of  Cti'rutPiot  from  the  Greek  nord  i(Tet',  a  comb  Thur  IoJils 
present  eight  perigastric  lamelife  their  polypier  is  otten  foimed  of 
spiciihe.  We  shall  see,  farther  on,  that  among  the  Gorgonidai  the 
polypier  ceases  to  he  parenchymona — that  is,  spongy  and  cellular  ;  that 
its  axis  assumes  a  horny  and  resistant  consistence,  which  heeomea  stony 
in  the  corallines.  In  this  last  group,  the  external  bed,  which  is  the  special 
lodging  of  the  polypi,  always  remains  soft  on  the  snrface,  AVe  shall 
have  a  general  idea  of  the  organization,  manners,  and  mode  of  multi- 
plication among  the  Aleyonaria  wlien  we  come  to  treat  of  corals  and 
their  strange  history.  The  class  Aleyonaria  is  divided  into  many 
orders.  Wi^  shall  consider — I.  The  Tiihijinrimt.  II.  The  (iorijonidn: 
lit.  Thii  l'<:nw'tn//'hr.     IV.  '['he  Af,-i/o»n>-i«,  properly  so  culled. 
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I.  Tiiii)  TaBirnnixj;. 


form  a  group  consisting  of  several  species,  which  live  in  tlie  bosom  of 
tropical  seas,  in  which  the  Coral  Islands  form  so  prominent  a  feature, 
Tlie  gronp  ia  exclusively  formed  of  the  curioiis  genus  Ttihipora. 

The  Tubipora  is  a  calcareous  polypier,  formed  by  a  combication  of 
distinct,  regularly-arranged  tubes,  connected  together  at  regulated  dis- 
tances by  lamellar  expansion  of  the  same  materiiil.  The  aggregate  for- 
mation resulting  from  this  combination  of  tubes  constitutes  a  rounded 
mass,  which  often  attains  a  very  considerable  size.  In  Fig.  41  we 
have  a  representation  of  the  zoophyte  Ttihipora  musica  and  ita 
product,  which  is  sometimes  designated  by  the  vulgar  name  of  Sea- 
Organ.  In  the  engraving,  1  is  the  calcareous  product,  reduced  to  half 
its  size  ;  2,  is  a  portion  in  its  natural  size  ;  3,  the  tubes  magnified,  and 
contdnine  the  wlvue  which  occunies  the  summit  of  the  tube,  the 


1    I   [  ■  mag- 

I  1 1  ijp. 
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Zoologists  of  the  last  century  confounded  all  the  species  ot  tliis 
genera  iiilmbiting  the  ti'opical  seas,  making  only  one  species,  to  which 
they  gave  the  name  of  Tiibipora  musica.  But  it  is  now  known  that 
there  are  many  species  of  Tiihii}or)e,  readily  distinguishable  in  a  fresh 
condition  by  a  difference  in  the  colour  of  the  polypes.  The  tissue  of 
these  singular  beings  is  an  intensely  red  colour.  The  disposition  of 
their  tu!>es  in  the  style  of  organ  pipos  has  always  iittractcd  the  atten- 
tion oi'  the  curious  inquirer  into  tJie  secrets  ot  Xniu;x'. 


li.  LiUitUOXiD.T';. 

Milne  Edwards  dindes  this  orlerinto  thiet 
'lorffoui'h'.     II.  11       T    I  III    Tl 


atural  "i     p 
t! 


-I   il  - 


sometimes  gelatinous  an  I  iugit   e    sometmes  on  the    outra  j   cet 
ccuîiB,  fleshy,  iind  r  o     or  1       t  i  a  lo  i       A     i  t  1      th  1  f     tl  jfc 


d  by  Google 


l'^4  Tim  OUEAN  WORLD. 

membrane  is  irritable  and  encloses  the  polype  ;  it  becomes  friable  or 
arenaceous  in  drying.  The  second  substance,  internal  and  central, 
sustains  the  first,  and  is  called  the  axis.  This  ax^  presenJs  a  horny 
appearance,  and  was  formerly  believed  to  possess  chemical  characters 
analogous  to  the  horns  and  hoots  of  some  of  the  vertebrated  animals. 
It  has  recently  been  asserted  that  the  tissaes  of  these  polypiers  consist 
essentiaUj  of  a  particular  substance  which  resembles  horn,  but  which 
is  called  Corneine.  A  httle  carbonate  of  lime  is  sometimes  found 
united  with  this  substance,  but  never  in  a  sufficient  quantity  to  give 
it  a  stony  consistence.  This  outer  covering  developes  itself  in  con- 
'  ic  beds,  between 
jortion  of  tlie  axis 
ously  formed  and 
internal  surface  of 
îlerotic  covering, 
e  mode  of  growth  in 
ixis  pre'ients  great 
ions  feometimes  it 
ns  simple  and  nses 
I  slender  rod  some 
it  has  numerous 
hes  It  IS  aihoiea 
nhen  the  branches 
leir  aucompaniments 
cbfFerent  dnectionb 
to  constitute  tufts 
1  panicUil  when 
arrange  themselves 
th  '■ides  of  the  stem 
nncipal  branches, 
the  manner  of  tho 
of  a  feather.  It 
helKform  when  the 

hes  rise  irregularly 

under  the  same  plane  ;  reiieulaied  when  branches  are  so  disposed  as  to 
be  attached  to  each  other  by  net-work  in  place  of  remaining  free. 

The  Qùrgoniâx  are  found  in  every  sea,  and  always  at  consideiable 
depths.     They  are  larger  and  more  numerous   between  the  Tropics 
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than  in  cold  or  even  temperate  climates.  Some  of  these  polypiers 
scarcely  attain  the  twelith  of  an  inch  in  height,  ivhib  others  rise 
to  the  height  of  several  feet. 


Formei^l  in  the  bosom  of  the  ocean,  it  if;  only  necessary  to  behold 
these  singular  creations  in  order  to  admire  the  brilliant  colours  which 
decorate  their  semi-membranaceous  branches.  'J'he  brilliancy  of  their 
robes  are  singularly  diminished,  have   almost   entirely  disappeared. 
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indeed,  when  they  make  their  ajipearauce  in  tlift  ciises  oï  our  natural 

history  collections. 

The  Fan  Gordon,  from  the  Antilles  (Fig,  42),  is  a  species  which 
often  attains  tlie  height  of  eighteen  or  twenty 
inches,  and  nearly  as  much  in  breadth.  The 
network  of  its  interetices  with  its  unequal 
and  semed  meshes,  resemhhng  fine  lace,  have 
led  to  its  designation  of  Sea  Fan.  Its  colour 
is  yellow  or  reddish.     In  Fig.  43  we  have 

f~^  ^    ^  W       the  Fan  Gorffon  magnified  to  twice  its  natu- 
''^W   ^-*        ^^^  ^^^'  ^''^™g  ^^^  curious  details  of  its 
¥.   *?   w     ^^  ^  organization. 
\%  X'¥l^&  ^^^^   "Whorled   Gorgon  (G.  veHiceJhta). 

j*^J  ■^  ^è  9^  which  is  found  in  the  Mediterranean,  is  yel- 
lowish in  colour,  and  also  of  elegant  fbi-ni.  It 
is  sometimes  called  the  Sea  Pen.  This 
species  is  represented  in  Fig.  44,  while 
Fig,  45  represents  a  small  branch  magni- 
fied four  times,  in  order  to  give  an  exa^t 
-■'  idea  of  its  form. 

Ti^  is.  (loiKonia  vcriktiidu  The  GrorgoQS  are  not  known  to  be  useful 

""'  '""  """■  either  in  the  arts  or  in  medicine,  Tliey 
are  ornamental  in  cabinets,  and  interesting  fcoth  as  objects  of  stndy 
and  of  zoological  cmiosity. 

I  s  ID  UK  s . 

The  Isidii',  constitute  an  intermediate  gioup  between  the  Gor<fon» 
and  CoraJlities.  Their  polypier  is  arborescent,  but  its  axis  is  tbrmed 
of  articulations  alternately  calcareous  and  homy.  The  principal  genus 
is  that  of  the  Jsis,  which  is  met  with  in  the  Indian  Ocean,  on 
the  American  coast,  and  in  Oceania.  The  inhabitants  of  the  Mo- 
lucca Islands  use  these  animals  medicinally  as  a  remedy  in  certain 
diseases  ;  but  as  they  use  them  for  the  most  opposite  maladies,  it  may 
be  doubted  if  they  are  really  efficacious  in  any  medicmal  point  of 
view. 

The  Isis  coroihïdis  of  Oceania  has  a  polypier  with  numerous 
slender  branches,  furnished  with  cylindrical  knots  at  intetvals,  con- 
tracted towards  the  middle,  finely  striatedj  and  rose-coloured.     7sïs 
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Four  oth  r  ]  ec  es  ol  Is  1 1 
tlie  geuora  ot   1/  /;  a  in  1  "If  j 
Hs  to  describe. 


The  f  m  h       11^ 

h  1  Imit    iorl  1 
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The  group  of  Coralline^!  consist  of  a  single  geaiiis,  VoraUium,  liaviiig 
a  common  axia,  inarfcienlate,  solid,  ami  calcareons,  the  typical  species  of 
which  furnishes  matter  hard,  brilliant,  and  richly  coloured,  and  much 
sought  after  as  an  object  of  adornment.  This  interesting  zoophyte 
and  its  product  requires  to  be  described  with  some  detail. 
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From  very  early  times,  the  coral  has  been  adopted  as  an  object  of 
finery.  From  the  highest  antiquity  also,  efforts  were  made  to  ascer- 
tain its  true  origin,  and  the  place  assignable  to  it  in  the  works  of  Nature. 
Theophrastus,  Dioseorides,  and  Pliny  considered  that  the  coral  waa  a 
plant.  Tournefort,  in  1700,  reproduced  the  same  idea.  Eéaumur 
slightly  modified  this  opinion  of  the  ancients,  and  declared  his  opinion 
that  the  coral  was  the  stony  product  of  certain  marine  planta.  Science 
waa  in  this  state  when  a  naturalist,  who  has  acquired  a  great  name, 
the  Coimt  de  Marsigli,  made  a  discovery  which  threw  quite  a  new 
light  on  the  true  origin  o£  this  natural  product.  He  announced  that 
he  had  discovered  the  flowers  of  the  coral.  He  represented  these 
flowers  in  his  fine  work,  "  La  Physique  de  la  Mer,"  which  includes 
many  interesting  details  respecting  this  curious  product  of  the  ocean. 
How  could  it  he  longer  doubted  tliat  the  coral  was  a  plant,  since  he 
had  seen  its  expanded  flowers  ? 

No  one  doubted  it,  and  Kéaumur  proclaimed  everywhere  the  disco- 
very of  the  happy  Academician. 

Unhappily,  a  discordant  note  soon  mingled  in  this  concert.  It 
even  emanated  from  a  pupil  of  Marsigli  ! 

Jean  André  de  Peyssonnel  was  born  at  Marseilles  in  1694.  He  was 
a  student  of  medicine  and  natural  history  at  Paris  when  the  Académie 
des  Sciences  charged  him  with  the  task  of  studying  the  coral  on  the 
sea  shore.  Peyssonnel  began  his  observations  in  the  neighbourhood  of 
Marseilles  in  1723,  He  pursued  it  on  the  North  African  coast,  where 
he  had  been  sent  on  a  mission  by  the  Government.  Aided  by  a  long 
series  of  observations  as  exact  as  they  were  delicate,  Peyssonnel 
demonstrated  that  the  pretended  flowers  which  the  Count  de  Marsigli 
thought  he  had  discovered  hi  the  coral,  were  true  animals,  and  showed 
that  the  coral  waa  neither  plant  nor  the  product  of  a  plant,  but  a  being 
with  life,  which  he  placed  in  the  first  '  round  '  of  the  zoological  ladder. 
"  I  put  the  flower  of  the  coral,"  says  Peyssonnel,  "in  vases  full  of  sea 
water,  and  I  saw  that  what  had  been  taken  for  a  flower  of  this  pre- 
tended plant,  was,  in  truth,  only  an  insect,  like  a  little  sea-nettle,  or 
polype.  I  had  the  pleasure  of  seeing  removed  the  claws  or  feet  of  the 
creature,  and  liaving  put  the  vase  full  of  water,  which  contained  tlie 
coral,  in  a  gentle  heat  over  the  fire,  all  the  small  insects  seemed  to 
expand.  The  polype  extended  his  feet,  and  formed  what  M.  de 
Marsigli  and  I  had  taken  for  the  petals  of  a  flower.     The  calyx  of 
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this  pretended  flowci',  in  short,  was  the  animal  which  advanced  and 
issued  ont  of  its  cell." 

The  obaei-vations  of  Pcysaonnel  were  calenlatod  to  put  aside  alto- 
gether theorieB  which  had  lately  attracted  universal  admiration,  tut  they 
were  coldly  received  by  the  naturalists,  his  contemporaries.  Pn'aumur 
distinguished  himself  greiitly  in  liis  opposition  to  the  young  innovator. 
He  wrote  to  Peyssonnel  in  an  ii'onical  tone  :  "  I  think  (he  says)  as 
you  do,  that  no  one  has  hitherto  been  disposed  to  regard  the  coral  as 
the  work  of  insects.  We  cannot  deny  that  this  idea  is  both  new  a,nd 
singular  ;  but  the  coral,  as  it  appears  to  me,  never  could  have  been 
constructed  by  sea-nettles  or  polypes,  if  we  may  judge  from  the  manner 
in  which  you  make  them  labour." 

What  appeared  impossible  to  Eéanmur  was,  however,  a  fact  whicli 
Peyssonnel  had  demonstrated  to  hundreds  by  his  experiments  at 
Marseilles.  Nevertheless,  Bernard  de  Jussieu  did  not  find  the  reasons 
he  urged  strong  enoagh  to  induce  him  to  abandon  the  opinions  he 
had  formed  aa  to  their  vegetable  origin.  Afflicted  and  disgusted  at 
the  indifferent  success  with  which  his  labours  were  received,  Peyssonnel 
abandoned  his  investigations.  He  even  abandoned  science  and  society, 
and  sought  an  obscure  n-tirement  in  the  Antilles  as  a  naval  surgeon, 
and  his  manuscripts,  which  he  left  in  France,  have  never  been  printed. 
These  manuscripts,  written  in  1744,  were  preserved  in  the  library  of  the 
Museum  of  Natural  History  at  Paris.  The  title  is  comprehensive  and 
sufficiently  descriptive.  It  should  be  added,  in  order  to  complete  the 
recital,  that  lîéaumur  and  Bernard  de  Jussieu  finally  recognised  the 
value  of  the  discoveries  and  the  validity  of  the  reasoning  of  the 
naturalist  of  Marseilles.  When  these  illustrious  savants  became 
acquainted  with  the  experiments  of  Trembley  upon  the  fresh-water 
hydrœ  ;  when  they  had  themselves  I'cpoated  them  ;  when  they  had 
made  similar  observations  on  the  sea  anemone  and  alcyonid^e  ;  when 
tliey  finally  discovered  that  on  other  so-called  marine  plants  animal- 
cules were  found,  similar  to  the  hydra,  so  admirably  described  by 
Trembley  ;— they  no  longer  hesitated  to  render  full  jnstice  to  the  views 
of  their  former  adversaiy. 

While  Peyssonnel  still  lived  forgotten  at  tîie  Antilles,  his  scientific 
labours  were  crowned  with  triumph  at  Paris;  but  it  was  a  sterile 
triumph  for  him.  Eeaumur  gave  to  the  animalcules  which  construct 
the  coral  the  name  of  Polypes,  and  Polypier  to  the  product  itself,  for  such 
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lie  cinsilered  tl  e  11  bite  tiril]r^uctotthepil\p&^  la  tLer  ■noiJs 
Iieaumur  introdi  ed  lEtj  "5  ifiiœ  tlie  vie\\s  which  he  Lai  keenly  con 
tested  with  their  authoi  But  from  that  tirno  the  iniiaal  inture  rl 
the  coraUine  has  never  been  1  uïted 

"W  ithout  paiisin^  to  note  the  \  inous  authors  who  havf  given  their 
attention  to  thii  fine  natural  production  ^e  ihall  at  once  diieet  our 
attention  to  the  oi^n  zation  ot  the  animalcules  and  the  couatniLtion 
f  the  LOial 

M  Lacaz  Duthicis  prtfthsir  at  the  Jtiilm  le-^  Plantes  f  lari'i 
puhli'lied  in  Ibfj-i  a  remarkable  m  nograph  entitled  LHistoiiL 
ISatuiplle  dii  C  nil  This  learned  naturalist  was  charged  ly  the 
Fienth  Govemment  m.  IStiO  with  a  missi  n  iiavin.,  foi  its  ilject  th 
study  of  the  coral  fiom  the  naturil  history  point  of  yiew  His  ob^ei  <•  a 
tionfi  upon  the  zoophytes  ue  numerona  anl  pie  ise  and  worthy  at 
the  snccesfeor  of  Peyssonnel  but  for  close  obuetvition  pnttical  con 
ckia  ons  and  popular  exposition  the  world  is  mfie  indebted  ti  Charles 
D11  \in  than  to  anj  other  naturalist 

A  1  ranch  of  hunj  coi  il  if  we  may  nse  the  term  is  an  aggregation 
of  animals  derived  from  a  first  being  bj  buddmg     They  are  unitfid 
s  by  a  common  tissue  each  seeming  to  enjoy  a  hfe  of 
though  ]  articipating  m  a  common  ob|ect     The  biinch  seems 
t    ciij,inate  in  an  e^^  which  produces  a  yung 
animal  which  attaches  itself  fjon  aftei  its  biith 
a    ahead)  desciibed     FrDm  this  is  denved  the 
new  beings  which   by  their  umted  îabonia  pro- 
duce the  branch  of  coral  or  poh  pier 

This  I  I^nch  ls  comjosel  tt  two  distinct  parts 

the  one  ceil tnl  ot  a  hirl  brittle  and  stony  nature 

the  well  known  ctial  of  commeice    the  other 

iltogether  esternal  like  the  1  aik  of  a  tiee  aoit 

■md  fleshy   and  easily  imjre'ssed  with  the  nail 

ihis  IB  essentially  the  bed  if  the  living  cobny 

ilie  hr  t  H  tallel  the  poli-pier    the  heconl  is 

ofie  ti 0  fufraate"  f  i\>.     the  coloiij   (f  poljjes      This  bed  (Fig  i7)  is 

^ '^i^^iK-Du  b e  much  contI^^.ted  when  the  vmtei  is  withdrawn 

iiom  the   colon}       It   is   co-vered  with   salient 

aamiiils  cr  prf  tulu  ranees  much  wrinkled  and  turrowed 

Eiuh  mammal  tiicloses  a  poljje  and  presentb  on  its  summit  eijïht 
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folds,  radiating  round  a  central  pore,  which  présenta  a  star-like 
appearance.  This  pore  aa  it  opens  gives  to  the  polypes  the  op- 
portunity of  cominp;  out.  Its 
edge  presents  a  reddish  calyx, 
liiie  the  rest  of  the  hark,  the 
festooned  throat  of  which  pre- 
sents eight  dentations. 

The  polype  itself  (Fig.  48)  is 
formed  of  a  whitish  membra- 
nous tube  nearly  cylindrical, 
having  an  upper  disk,  suiivDunded 
by  its  eight  tentacula.  bearing 
many  delicate  fibres  spreading 
out  laterally.  This  assemblage 
of  tentacula  resembles  the  corolla 
of  some  flowers  ;  its  form  is  very 

variable,  but  always  truly  elegant. 

Fig.    ■la    (which    is    tori-owed  i'^k.  js.    l      i  i  i     f  i 

from  M.  Lacaze-Duthiers'  great 

work)  represents  one  of  these  forms  of  the  polypier. 

The  aims  of  the  polype  are  at  times  subif  ct  to  violent  as;itat]on  ■  the 

tentacula  become  much  excited 

If  this  excitement  continues,  the 

teiitaeula  can  he  seen  to  fold  and 

roll  themselves  up  as  shown  m 

Fig.  50.     If  wo  look  at  the  (\ 

panded  disk,  we   see   that  the 

eight  tentacula  attach  themselves 

to  the  body,  describing  a  space 

perfectly  circulai-,  in  the  middle 

of  which  rises  a  small  mammal. 

the  summit  of  which  is  occupied 

by  a  small  slit  like  two  rounded 

lips.     This  is  the  mouth  of  tho 

polypes,  the  form  being  very  va- 
riable, but  well  represented   in 

Fig.  50,  where  the  organ  imder 

consideration  is  displayed. 
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A  cylmdntai  tube  coanected  ^  ith  tht  mouth  reprettnth  the  œso- 
phagu^  01  gullet    but  all  other  portions  ot  the  di^e^tue  tube  are  very 
ruibmentary       Thp 


Lonnecfa  the  general  cavity  of 
the  liody  v.iÛ\  the  exteiior  and 
louU  ih  if  it  were  snspendeil  m 
the  middle  ot  the  bodybj  LCitam 
tolds  which  i.'^p  with  peilett 
symm^trj  from  eight  points  of 
its  circumference  The  folds 
which  thus  fix  the  resoph^is 
foim  1  series  of  cpHs  ahoie  each 
Lt  which  it  itt'iches  itself  ind 
feupports  in  drm  or  fentaculum 
Let  us  pause  m  instant  ovei 
the  soft  anl  fleshy  hark  m  which  the  polypes  are  engaged  Let  us 
=ipe  also  \\hat  aie  the  mutual  leUtiona  whioh  exiht  between  the  ae\enl 
mliabitants  of  one  ot  these  colonies  how  they  are  attached  to  one 
mother  and  what  then  connection  with  the  polypier 

The  thirk  flesh>  hody  soft  and  easJy  impre'*ed  with  the  finger,  is 
the  livm^  part  which  pioduces  the  coral,  it  extends  itself  so  as  ex 
a<;tly  to  cover  the  whole  polypier.  If  it  perishes  at  any  one  point,  that 
part  of  the  axis  which  corresponds  with  the  point  no  longer  shows  any 
increase.  An  intimât*  relation,  therefore,  exists  between  the  bark  and 
the  polypier.  If  the  bark  is  examined  more  closely,  three  priueipal 
elements  are  recognised — a  common  general  tissue,  some  spiaula,  and 
certain  vessels.  The  general  tissue  is  transparent,  glossy,  cellular,  and 
contractile. 

The  spi/snlie  are  very  small  calcareous  concretions,  more  or  less 
elongated,  covered  with  knotted  joints  bristling  witli  spines,  and  of 
regular  determinate  form  (Fig.  51).  Tliey  refi-aet 
tlie  hght  very  vividly,  and  thek  colour  is  that  of 
the  coral,  but  much  weaker  in  consequence  of 
their  want  of  thickness.  Tliey  are  uniformly  dis- 
tributed throughout  the  bark,  and  give  to  the  coral 
"^"^  (L^i^inwMerrr''"      ^^  ^^^  colour  whlch  generally  characterises  it. 

The  vessels  constitnte  a  net-work,  which  ex- 
tends and  repeats  itself  in  the  tliieknesa  of  tlio  crust.     These  vessels 
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are  ci  t   o  k    1    (T  )     tl         c     omjia  it  v  ly  very  large,  is 

imbed  leJ  u  tl  e  xis  an  1  1  ^rosfîd  n  j  ïrallel  1  ye  ■s  the  others  are 
regular  d  i  li  snail  r  They  foin  a  u  t  iioik  of  unequal 
meshes  v.\  1  o  ^  e  tie  ^1  le  tlu  k  ess  of  tï  cxtemal  crnst. 
Tliis  et  work  1  aa  lue  til  uni>urtant  con  ect  o  v  tli  tlie  polypes 
on  tie  le  i  1  anl  wtl  the  entrai  substance  vhich  forms  the 
axis  on  tl      t}   r     It  fie  tl        tl   tl        ^nei  1  eavity 


ol'  the  body  of  the  nniuiid  by  every  channel  which  approaches  it,  while 
the  two  ranges  of  net-work  approach  each  other  by  a  great  number  of 
anastomosing  processes.  Such  is  the  vascular  arrangement  of  the  coral. 
The  circulation  of  alimentary  fluids  in  the  coral  is  accomphshed  by 
means  of  vessels  near  bi  the  asiw,  without,  however,  directly  anasto- 
mosing with  the  cavities  containing  the  animalcules  which  live  in  the 
polypier  ;  they  only  commuijicate  with  those  cavities  by  veiy  delicate 
intermediary  canals.     The  alimentaiy  fluids  tliey  receive  from   the 


d  by  Google 


THE  OClilAN  WOIil.O. 


secondary  system  of  net-work,  whicli  brings  tl  m  iito  iliied  tommu 
nication  with  the  polypes.  The  alimentai)  flmda  eULoiateil  b)  tlie 
polypes  pass  into  the  branches  of  the  setondaiy  and  utegular  net 
work  system,  in  order  to  reach  the  great  paiallel  tuhes  whith  extend 
&om  one  extremity  of  the  organism  to  the  othei  serMug  the  same 
purpose  to  the  whole  community. 

When  the  extremity  of  a  branch  of  livm^  ciril  ih  torn  or  broken  i 
white  Hqnid  immediately  flows  from  the  wound  which  mmgles  with 
water,  and  presents  all  the  appearance  ot  milk  Thia  is  the  flmd 
aliment  which  has  escaped  from  the  vessel  coutiining  it  charged  with 
the  débris  of  the  organism. 

What  occurs  wlien  the  bud  produceb  new  pohpes-'  It  ib  onh 
round  well-developed  animals,  and  partîculiily  those  with  brauchmg 
extremities,  in  which  this  phenomenon  is  produced  The  new  bemgs 
resemble  little  white  pobits  pierced  with  a  central  oiitite  Aided  by 
the  microscope,  we  discover  that  this  white  pomt  is  starred  with  ladia 
ting  whit«  lines,  the  edge  of  the  orifice  bearmg  eight  distmctly  fiaced 
indentations.  AU  these  organs  are  enlarged  step  by  step  until  the  young 
animal  has  attained  the  shrub-like  or  branched  aspect  which  belongs 
to  the  compound  polype.  The  tube  is  branching,  and  the  orifice  from 
which  the  polypes  expand  become  dilated  into  enp-hke  cells. 

The  coral  of  commeice  «  i  l-eantiful  and  so  appreciated  by  lovers  of 
bijouterie,  is  the  polypier.  It  is  cylin- 
dncal,  much  channeled  on  the  snr- 
lace,  the  hnes  usually  parallel  to  the 
a-as  of  the  cylinder,  the  depressions 
some  times  corresponding  to  the  body 
of  the  ammal.  If  the  transverse 
section  ol  a  polypier  be  examined,  it 
IS  loond  to  be  regularly  festooned 
on  its  circumference.  Towards  its 
centre  certain  sinuosities  appear, 
hometimes  ciossing,  sometimes  tri- 
f^onal,  sjmetimes  in  irregular  lines, 
"  "     (u-izeujti  C1-)        ™  ^^^  111  tl'fi  lemaining  mass  are  red- 

dish folds  alternating  with  brighter 
spaces  which  I'adiate  from  the  centre  towards  the  circumference  (Fig.  53  ). 
In  the  section  of  a  very  retl  coiul,  it  will  be  observed  that  the  colour 
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is  Jiot  equally  distributed,  but  separated  into  zones  more  or  less 
deep  in  colour,  containing  very  thin  preparations  which  crack,  not 
irregularly,  but  parallel  to  the  alge  o£  the  plate,  and  in  such  a  manner 
as  to  reproduce  the  festoons  on  the  circumference.  From  this  it  may 
be  deduced  that  the  stem  inci^eases  by  concentric  layers  being  de- 
posited, which  moidd  themselves  one  upon  the  other.  In  the  mass  of 
coral  certain  small  corpuscles  occur,  charged  with  irregular  asperiti-is, 
much  redder  than  the  tissue  into  which  they  are  plunged.     These  are 


(L,    „  I    U    1 


much  moie  numerous  m  tlie  red  than  m  the  light  haul  i  1  tle\ 
necessdiily  give  mjre  strength  to  the  general  tmt 

To  the  mode  of  repioduction  m  the  coral  polypes  so  well  descnbed 
by  Laci^e  Duthier^  i\e  iin  only  devote  a  few  lines  Sometmies  ac 
cording  to  this  able  observer,  the  polypes  of  the  same  colony  are  all 
either  male  or  female,  and  the  branch  is  unisexual;  in  others  there 
are  both  male  and  female,  when  the  branch  is  lyis^'x-ual.  Finally,  but 
very  rarely,  polypes  are  found  uniting  both  sexes. 

The  polype  is  viviparous  ;  that  is  to  say,  its  eggs  become  embiyos 
inside  the  polypes.     The  krvat  remain  a  certabi  time  in  the  general 
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cavity  of  the  polypi.'s,  wiitie  tliey  can  be  ''een  tliro  igh  it=i  tiai  *)]  ireiit^ 
as  esliiUted  in  Tig.  54  Aided  bj  the  magnitymg  powers  ot  the 
microBcope,  coral  larvœmayheie  be  perceived  through  th  tiimspaieut 
membranous  envelope.  Fiom  this  po  ition  they  cacipt  fiom  thu 
moutli  of  the  mother  in  the  mannei  repiesented  in  the  nppei  bramh 
The  animal  then  reaemlles  a  httle  ^\lnte  grub  li  ^\oim  more  oi 
less  elongated.  The  lana  la  howevei  sfill  eg^  sha^ied  or  o^oid 
moreover,  it  is  sunk  in  a  hollow  cavitj  and  covered  ^\lth  cilia  bv 
the  aid  of  which  it  can  '(wmi  Sometimeù  om  of  its  pvticmihes 
beeomee  enlarged,  the  othei  remammg  slender  and  pointed  Upon 
this  an  opening  is  formel  commnnicatm,^  with  the  mteiior  cavity 
this  is  the  mouth.  The  larva,  ewim  backwards,  that  i->  to  say  with 
the  mouth  behind. 

It  is  only  at  a  certain  period  after  birth  that  the  coral  polype  fixes 
itself  and  commences  its  metamoi-phoses,  which  consist  essentially  in 
a  change  of  form  and  proportions.  The  buccal  extremity  is  dmiinished 
and  tapers  off,  whilst  the  base  swells,  and  is  enlai-ged — it  becomes 
discoid  ;  the  posterior  surface  of  this  sort  of  disk  is  a  plane,  the  front 
representing  the  moutli,  it  the  bottom  of  a  depression  edged  with  a  great 
cushion  Eight  mammals  or  swellings  now  appear,  coiTesponding  to 
the  chambers  which  divide  the  interior  of  the  disk:  the  worm  has 
taken  its  ralmt*  toim  Fmilly,  tlie  mammals  are  elongated  and 
transformel  into  tentacula  In  Fig,  55  a  young  coral  polyj»  is 
represented  fixed  upon  a  bryozoare, 
a  name  employed  by  Ehrenberg  for 
zoophytes  having  a  month  and  anus. 
It  forms  a  small  disk,  the  foi-tieth 
part  of  an  inch  in  diameter,  and 
having  its  spicula  already  coloured 
red.  Fig.  56  shows  the  successive 
forms  of  the  young  polypes  in 
the  progressive  phases  of  their  de- 
velopment— bebig  a  young  coralline 
polype  fixed  upon  a  roi:k  still  con- 
tracted. Fig.  57  is  a  similar  coral- 
line attached  to  a  rock  and  expanding 
its  tentacula.  It  also  represents  a  small  pointed  rock  covered  with 
s  and  polypiers  of  the  natural  size  and  of  different  shapes,  but 
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all  young,  and  indicating  the  detlnite  form  of  dcvdlopnient  wliicli  the 
collective  beings  are  to  assume 

The  simple  isolated  state  of 
the  animal,  whose  phases  of  de- 
velopment we  lia\e  indicated 
does  not  hat  long.  It  po^se*-ses 
the  property  of  producing  ne^ 
heiiigs,  as  we  have  already  '.ai  1 
hy  budding.  But  Low  k  thr 
polypier  formed?  If  \\o  take  a 
very  young  branch    xve  find  in  «> 

the  centre  of  the  thickness   yi         i  , 

the   crust  a   nucleus  oi   stony 

substance  resembling  an  agglomérat  on  of  spicuK     When  they  are 
sufficient  in  numbei  and  size  these  nuclei  form  a  kind  of  btony  plate, 
which  is  imbedded  m  the  thiokness 
of  the  tissues  of  tlie  animal     These 
laminm,  at  first  quite  flat  as'sume 
in  the  course  of  their  development 
a  horse-shoe  shape.     Figs  5*1  and 
CO  will  give  the  reader  some  idea 
of  the  form  in  which  the  Toung 
polypiers  pressent  themsielves    Fig 
■')!)    represents    the    corpuscles    m        'j'*- ^    J    a"*!  I'/i  IT  'nt'h^râi" 
which    the    polypiers    have    then 
origin  ;  Fig.  SO,  the  rndimentaiy  torm  ot  the  coralbnc  polypier. 

Our  information  foils  to  convey  any  precise  notion  of  the  time 
necessary  for  the  coral  to  acquire  the 
varions  proportions  in  which  it  pieseni-- 
itself 

Daiwm  nhoexammedsomLot  th  sl 
Lieatmes  ^ery  lainuteli   tella  us  that 
several    ^enera  (Flustra     Efechin 
Celkna   Cret>ia  and  others)  agreo  in 
having  Bingnlar  movable  orgms  at       i  vr   l        i     i       e      i 

tached  to  then  cells     The  tigans  in  '  ' 

the  greater  number  ot  case    veiy  closeli   ithemble  the   head  of  a 
\nlture    but  the  lowei  mandiUe  cm  be  0]icued  math  wider  than  i 
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bird's   beak.      The   head  itself  possesses   considerable   powers 
f  a  short  neck.     In  one  zoophyte  the  head 
_^     ^  _  itself  was  fixed,  bnfc  the 

lower  jaw  free  ;  in  another 
it  was  replaced  by  a  tri- 
^^  k  t  r     'irMfcEffri        angular    hood,    with    a 

"^  '  *   -^SSB^^        beantifnlly  -  fitted   trap- 

door,    which    evidently 
iinswered    to   the   lower 


^    »  ^^^  ^  mandible.    In  the  greater 

I  '     ^si    1  uiunber  of  species  each 

^%        1  cell  was   provided  with 

«V,  '  y  one  head,  bnt  in  others 

*^     ^^  u  each  cell  had  two. 

"  The  young  cells  at 

Hi,  oj   Cori  ic  ^    u       t  e  b     I IÏ  r  u  r  bs  tli^  end  of  the  branches 

n  b  cb  ..ngiD  lie  iLe  pg  jp  er    Pu  yi       j.  a  *  h        )  q£  i^^^  corallines  Contain 

quite  unmature  pol>pi  yet  the  vulture  heads  attached  to  them, 
thongh  small  are  m  every  rt«ppct  peife  t.  When  the  polypus  was 
removed  Ij  a  needle  fiom  any  of  the  cells,  these  organs  did  not 
appear  to  be  ra  the  least  affetted  A\hen  one  of  the  vulture-Hke 
heads  was  cat  off  from  a  cell,  the  lower  mandible  retained  its  power  of 
opening  and  closing.  Perhaps  the  most  smgular  part  of  their  structure 
is,  that  when  there  are  more  than  two  rows  of  cells  on  a  branch,  the 
central  cells  were  fnrnished  with  these  appendages  of  only  oue-fouith 
the  size  of  the  outside  ones.  Their  movements  varied  according  to 
the  species;  but  in  some  I  never  saw  the  least  motion,  while  others, 
with  the  lower  mandible  generally  wide  open,  oscillated  backwards  and 
forwards  at  the  rate  of  about  five  seconds  eacli  turn;  others  moved 
rapidly  and  by  starts.  When  touched  with  a  needle,  the  beak  generally 
seized  the  point  so  firmly  that  the  whole  branch  might  be  shaken." 

In  the  Crtsia,  Darwin  observed  that  each  cell  waa  fnrnished  with  a 
long-tootlied  bristle,  which  had  the  power  of  moving  very  quickly: 
■each  bristle  and  each  vultare-like  head  moving  quite  independently  of 
each  otlier  ;  sometimes  all  on  one  side,  sometimes  those  on  one  biKiicli 
only  moving  simulfeineously,  sometimes  one  after  the  other.  In  these 
actions  we  apparently  behold  as  perfect  a  transmission  of  will  in  the 
zoophyte,  though  composed  of  thousands  of  distinct  jiolypi,  as  in  any 
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distinct  a ui mal.  "^\1  (  b  n  re  t; n  kal  le  lieâlL  tl  t 
see  a  plant-like  body  pro!  g  a  egg  capable  of  s  m  ng  ab  ut 
and  choosing  a  proper  pi  ce  to  adlere  t  wïere  it  sprouts  o  t  i  t 
branelies,  each  crowded  witl  uu  meialle  1  t  ct  an  mal  otten  f 
complicated  organizat  on  — tl  e  brand  es  moreover  somet  mes  pos 
sessmg  organs  capal  le    i  mo  emeut  nle^jen  le  t    f  the  polyp 

Passing  to  the  coral  iishmg,  it  may  be  said  to  be  quite  special, 
presenting  no  analogy  with  any  other  fishing  in  the  European  seas,  if  we 
except  the  sponge  fisheries.  The  fishing  stations  which  occur  are  found 
on  the  Italian  coast  and  the  coast  of  Barbary  ;  in  short,  m  most  parts  of 
the  Mediterranean  basin.  In  all  these  regions,  on  abrupt  rocky  beds, 
certain  agnatic  forests  occur,  composed  entirely  of  the  red  coral,  the  most 
brilliant  and  the  moat  celebrated  of  all  the  polypiers,  Coralium  decus 
liqiiidi  !  During  many  ages,  as  we  have  seen,  the  coral  was  supposed 
to  be  a  plant.  The  ancient  Greets  called  it  the  daughter  of  ihe  sea 
{KopàWiov  Kopij  uXôç),  which  the  Latins  translated  into  cor ralmm  or 
eoralium.  It  is  now  agreed  among  naturalists  that  the  coral  is  con- 
structed by  a  family  of  polypi  living  together,  and  composing  a  poly- 
pier.  It  abounds  in  the  Mediterranean  and  the  Bed  Sea,  where  it  is 
found  at  vtuious  depths,  bat  mrely  less  than  five  fathoms,  or  more 
than  a  hundred  and  fifty.  Each  polypier  resembles  a  pretty  red  leaf- 
less under-shrub  bearing  delicate  little  star-like  radiating  white  flowers. 
The  axes  of  this  little  tree  are  the  parts  common  to  the  association  ; 
the  flowrets  are  the  polypes.  These  axes  present  a  soft  reticulated 
crust,  full  of  little  cavities,  which  are  the  cells  of  the  polypi,  and 
are  ijermeated  by  a  milky  juice.  Beneatli  the  crust  is  tlie  coral,  pro- 
perly so  called,  which  equals  marble  in  hardness,  and  is  remarkable 
for  ita  striped  surface,  its  bright  red  colour,  and  the  fine  poHsh  of  which 
it  is  susceptible.  TTie  ancients  believed  that  it  was  soft  in  the  water, 
and  only  took  its  consistence  when  exposed  to  the  air  : 

itigit  iiuvas 

The  fislihig  is  chiefly  conducted  by  sailors  from  Genoa,  Leghorn, 
and  Naples,  and  it  is  so  iatiguing,  that  it  is  a  common  saying  in  Italy 
that  a  sailor  obliged  to  go  to  the  coral  fishery  should  be  a  thief  or  an 
assassin.  1'he  saying  is  a  gratuitous  insnit  to  the  sailor,  lut  conveys 
a  good  idea  enough  of  tlie  occupation. 
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Tlie  barks  sent  to  the  fishing  range  from  six  to  fifteen  tons  ;  they 
are  solid,  and  well  adapted  for  the  labour  ;  their  rig  is  a  great  lateen 
sail,  and  a  jib  or  staysail.  Tlie  stem  is  resented  for  the  capstan, 
the  fisliei-s,  and  the  crew.  The  fore  part  of  the  vessel  is  resei-ved  for 
the  requirements  of  the  patron  or  master. 

The  Unes,  wood,  and  irons  employed  in  the  coral  fisheries  ai«  called  the 
engine  :  it  consists  of  a  cross  of  wood  formed  of  two  bars,  strongly  lashed 
or  bolted  together  at  their  centre  ;  below  this  a  great  stone  is  attached, 
which  bears  the  hnes,  arranged  in  the  form  of  a  sae.  These  lines  have 
great  meshes,  loosely  knotted  together,  resembling  the  well-known  swab. 

The  apparatus  carries  thirty  of  th^e  sacs,  which  ai-e  intended  to 
grapple  all  they  come  in  contact  with  at  the  bottom  of  the  sea.  They 
are  spread  out  in  all  directions  by  the  movement  of  the  boat.  The 
coral  is  known  to  attacli  itself  to  the  summit  of  a  rock  and  to  develope 
itself,  forming  banks  there,  and  it  is  to  these  rocks  that  the  s\vab 
attaches  itself  so  as  to  tear  up  the  precious  harvest.  Esperience, 
which  in  time  becomes  almost  mtuitive,  guides  the  Italian  fisher  in 
discovering  the  coral  banks.  The  craft  employed  in  the  great  fishery 
have  a  patron  or  captain,  the  bark  having  a  poop  with  a  crew  of 
eight  or  ten  sailors,  and  in  the  season  it  is  continued  night  and  day. 
The  whole  apparatus,  and  mode  of  using  it,  is  shown  in  Pl.  II, 

When  the  patron  thinks  that  he  has  reached  a  coral  bank,  he 
throws  his  engine  overboard.  As  soon  as  the  apparatus  is  engaged, 
the  speed  of  the  vessel  is  retarded,  the  capstan  is  manned  by  sis  or 
eight  men,  while  the  others  guide  the  helm  and  trim  the  sails.  Two 
forces  are  thus  brought  to  act  upon  the  lines,  the  horizontal  action  of 
the  vessel  and  the  vertical  action  of  the  capstan.  In  consequence  of 
the  many  inequalities  of  the  rocky  bottom,  the  engine  advances  by 
jerks,  the  vessel  yielding  more  or  less  according  to  the  concussion 
caused  by  the  action  of  the  capstan  or  sail.  The  engine  seizes  upon 
the  mgged  rocks  at  the  bottom,  and  raises  them  to  let  them  fell  again. 
In  this  manner  the  swab,  floating  about,  penetrates  beneath  the  rocks 
where  the  coral  is  found,  and  is  hooked  on  to  it.  To  fix  the  lines  upon 
the  coral  and  bring  them  home,  is  a  work  of  unheard-of  labour.  The 
engine  long  resists  the  most  energetic  and  repeated  efforts  of  the 
crew,  who,  exposed  almost  naked  to  the  burning  sun  of  the  Mediter- 
ranean, work  the  capstan  to  which  the  cable  and  engine  are  attaclied, 
while  the  jiatron  urges  and  excites  them  to  increased  exertion,  and 
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tlie  sailors  trim  tlie  sail  and  sing  with  a  slow  and  monotonous  tone  a 
song,  the  words  of  which  improvise  in  a  sort  of  psalmody  the  names 
of  the  saints  most  revered  among  the  seafaring  Italian  population. 

The  lines  are  finally  brought  home,  tearing  or  breaking  liioeks  of 
rock,  sometimes  of  enormous  size,  which  are  brought  on  hoard.  The 
cross  is  now  placed  on  the  side  of  the  vessel,  the  lines  are  arranged  on 
the  deck,  and  the  crew  occupy  themselves  in  gathering  the  i-esults  oi 
their  labour.  The  coral  is  gathered  together,  the  branches  of  the 
precious  zoophyte  are  deansed,  and  divested  of  the  shells  and  other 
parasitic  products  which  accompany  them;  finally,  the  produce  is 
carried  to  and  sold  in  the  ports  of  Messina,  Naples,  Genoa,  or  Leghorn, 
where  the  workers  in  jewelry  purchase  them.  Behold,  fair  reader, 
with  what  hard  labour,  fatigue,  and  peril,  the  elegant  bijouterie  with 
which  you  are  decked  is  torn  from  the  deepest  bed  of  the  ocean  ! 

111.    THE  PENNATULIDJi;,  Oil  SEA-PEN. 

This  curious  family  received  from  Cuvier  the  name  oî  Swimming  fdy^i, 
and  from  Lamarck  that  of  FloaUnrf  jxilypi.  The  name  of  Pennatuïœ, 
by  which  they  are  generally  known,  is  taken  from  their  resemblance 
to  a  quill,  fenna.  In  the  words  of  Lamarck,  "  it  seems  as  if  Nature, 
in  forming  this  composite  animal,  had  wished  to  copy  the  external  form 
of  a  bird's  feather."  Oirr  fishermen  call  it  the  coca's  comîi,  which  is  not 
inapt,  but  less  expressive  of  its  peculiarities.  This  polypier  is  "  from 
two  to  foEir  inches  in  length,  of  a  uniform  purplish-red  colour,  except  at 
the  hip  or  base  of  the  stalk,  where  it  is  pale  orange-yellow  ;  the  skin  is 
thickish,  very  tough,  and  of  a  curious  structure,  being  composed  of 
minute  crystalline  cylinders,  densely  ari'anged  in  stimght  lines,  and 
held  together  by  a  tenacious  glutinous  matter,  the  cylinders  being 
about  sis  inches  in  diameter,  in  length  straight  and  even,  or  some- 
times slightly  curved,  and  of  a  red  colour,  which  commnnicates  itself 
to  the  zoophyte."  (Johnston.)  The  animals  by  which  it  is  formed  con- 
stitute colonies,  which,  however,  are  only  attached  to  the  rocks  by  an 
enlarged  basis  ;  it  appears  to  live  generally  at  the  bottom  of  the  sea  ; 
its  root,  if  we  can  use  the  term,  buried  in  the  sands  or  mud  ;  its 
polypiferous  portion  sallying  oat  into  the  water.  The  agitation  of  the 
waves  and  the  fishermen's  nets  often  displace  these  aggi-egates  of 
creation,  and  then  they  fioat  at  various  deptlis  in  the  bosom  of  the  ocean. 
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The  stalk  of  the  polypier  is  hollow  in  the  centre,  having  a  long 
slender  bone-like  substance,  whicli  is  white,  smooth,  and  sijnare,  but 
tapering  at  each  estremity  to  a  fine  point.  The  polypi,  which  are 
fleshy  and  white,  are  provided  with  eight  long  reti-actile  tentacnla, 
beautifully  ciliated  on  their  inoer  edge  with  two  series  of  short  pro- 
cesses strengthened  with  crystalline  spicula.  The  mouth  in  tlie  centre 
of  the  tenta«ula  is  somewhat  angular,  bounded  by  a  white  ligament,  a 
process  from  which  encircles  the  hswe  of  each  tentaculum,  which  thus 
seema  to  issue  from  an  aperture.  The  ova  lie  between  the  membranes 
of  the  pinnae  ;  they  are  globular,  of  a  yellowish  colour,  and  by  a  httle 
pressure  can  be  made  to  pass  through  the  mouth.  The  polypi  are 
distributed  with  more  or  less  regularity  in  such  a  manner  that  one  of 
the  extremities  of  the  common  axis  is  always  naked  :  thia  part  has  been 
compai^ed  to  the  tubulous  pai't  of  a  feather.  The  stem,  common  to  the 
colony,  is  a  sohd  central  axis,  more  or  less  developed,  which  is  covered 
with  a  fleshy  fibrous  substance,  susceptible  of  dilation  and  contraction. 
The  Pennatuïids!  comprehend  three  genera  ;  namely,  those  with 
polypes  on  bipinnate  wings,  having — aecording  to  Dr.  Johnston — 

Polypidonis  plumose,  in     ...        .  .      VeiinatulB. 

Poljpidouia  ïirgate,  or  wand-sbapuil  Vïrgularm. 

Polypes,  unilatenil  and  sessile )    v 

Poljpidom,  lineor-elongnte j       ' 

In  the  genns  Pmnatida,  the  polypes  are  disposed  in  transverse 
rows  upon  the  ontei'  and  inner  edge,  in  a  series  of  prolongations  in 
the  form  of  a  feather.  These  winged  species  of  polypiers  are  somewhat 
scythe-shaped,  well  developed,  and  furnished  with  a  great  quantity  of 
pointed  spiculfc,  which  are  constituted  of  bundles  at  the  base  of  the 
calyx.  The  space  between  the  two  rows  of  api)endages  is  sometimes  a 
tissue,  sometimes  scaly,  sometimes  granulous.  Of  the  Penncduh  five 
species  are  known,  and  all  of  them  appear  to  lie  gifted  with  phos- 
phorescent properties.  "We  may  note  among  these  species  Pennaittio 
spinosa  (Fig.  61),  -which  inhabits  the  Mediterranean,  and  takes  its 
name  from  its  colour  ;  Peimaiula  phosphorea,  which  abound  in  most. 
European  seas,  being  found  in  great  plenty,  dinging  to  the  fishermen's 
lines  round  our  own  northern  shores,  more  especially  when  they  are 
baited  with  mussels. 

P.  phosphorea  is  of  a  reddish  purple,  the  base  of  the  smooth  stalk 
pale  ;  the  raches  roughened  with  close-set  papilla;,  and  furrowed  down 
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the  middle  ;  jjiunœ  close  ;  polype  cils  uniserial,  tubuiar,  witb  spinous 
apertures.  (Sibbald.) 

Boliadscli  eaya  the  Pen««/M?B  snim  bymeansof  then  pmnt  wbich 
they  use  as  fishes  di  then  fin?  Ellis  -^a-vj  it  is  an  animal  that 
swims  about  in  the  sea  many  of  them  having,  a  muscular  mution  as 
they  swim  along;"  the^e  niotioni  beiii^,  eftetted  as  be  tella  us  in 
another  place,  by  meant,  of  the  pinnules  t  r  ft  ither  like  fins  evidently 
designed  by  Nature  to  mo\e  the  am 
mal  baetward  or  forwaid  in  the  lei 
Cuvier  tella  us  they  have  the  power  ot 
moving  by  the  contraction  of  the  fleshy 
part  of  the  polypidom  and  ilso  by  the 
combined  action  of  its  poljpts  Dr 
Grant  says,  "  a  more  smgulii  and  beau 
tiful  spectacle  could  acircely  be  con 
ceiïed  than  that  of  a  deep  purple  1 
phospliorea  with  all  its  delicate  trans 
parent  polypi  expanded  and  emittui., 
their  usual  brilliant  j  hosphoiesceut 
light,  sailing  through  the  still  anl 
dark  abyss,  by  the  regnlar  and  si  n 
cbronous  pulsations  of  the  minut 
fringed  arms  ot  the  i\hole  pohpi 
while  Litinœus  tells  us  that  tbr 
phosphorescent  sea  pens  which  coier 
the  bottom  of  the  ocean  east  so  strong 
a  light,  that  it  is  easy  to  count  the 
fishes  and  worms  of  various  kinds  which 
sport  among  them." 

Lamarck,   Schweigger,    and    other  vm-<-i-  sr.Tifn,i'rnimi<:t^'sm'r'^ 

naturalists,  however,  reasoning  from 

what  is  known  of  other  compound  animals,  deny  the  existence 
of  this  locomotive  power  in  these  zoophytes;  "and  there  is  little 
doubt,"  says  Dr.  Johnston,  "  that  these  authors  are  right,  for,  when 
placed  in  a  basin  of  sea  water,  the  Peiitialul^  are  never  observed  to 
change  their  position  ;  they  remain  in  the  same  spot,  and  he  with  the 
same  side  up  or  dowu,  just  as  they  have  been  placed.  They  inflate 
the  body  until  it  becomes  to  a  considerable  degree  transparent,  and 
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only  être  Led  w  th  nt     opted  lu  es  ot  rel.  i\h  cli  d  t  ul    t  on   ^l    e 
an  I  contract  at    notli       tl  e^    j  read  o  t  tl  e  pu  nv    nl  tl  e  pol>p 
e  pand  tlie     te  tûcula  but  tliey  ne  er  attenjt  to       m  or  |e  fo  n 
any  piocess  of  locomot  o 

P      trab  Its  a  common  n  the  east  and  norti  coast   oi  S  otland 

The  1  (fular  a  d  fier  from  the  ^  t  i  h  eflj  n  tlie  dev  loj 
ment  relative  to  the  a  a  of  the  colo  y  a  d  the  shortness  of  the  p  nn  c 
h  ch  car  J  tJ  e  polyj  es  and  n  th  b  that  no  sp  c  Li's  ente  nto  tl 
comp  t  on  ot  t  ofter  parts  V  al  I  ts  t  a\  tl  e  N  th 
Sea  o  tie  o  t  of  Scotlanl  anl  a.  far  n  lih  a  No  ay  I 
Zetland  it  is  known  as  the  aear-msli.  It  is  ahundant  in  Belfast  Lough, 
hut,  from  its  brittle  natnre,  perfect  specimens  are  difficult  to  obtain. 

"  It  seems,"  says  Sowerhy,  "  to  represent  a  cinOl  stripped  of  its 
feathers.  The  base  looks  like  a  pen  in  this  as  in  other  species, 
swelling  a  Httle  way  from  the  end,  and  then  tapering,  The  upper 
part  is  thicker,  mth  alternate  semicircular  pectinated  swellings,  larger 
towards  the  middle,  tapering  upwards,  and  terminating  in  a  thin  bony 
substance,  which  passes  through  the  whole  extent,  and  is  from  six  to 
ten  inches  in  length." 

In  a  communication  to  Dr.  Johnston,  from  Mr.  K.  Patterson  of 
Belfast,  ecnumenting  on  Miiller's  figure  of  YirguJaria,  he  tells  us  that  in 
the  longest  specimen  he  had,  no  two  plumes  were  precisely  alike — 
so  nnlike,  indeed,  that  the  artist  copying  one,  could  not  for  a  moment 
hesitate,  after  raising  her  eyes  from  her  paper,  to  look  at  the  animal, 
as  to  which  she  was  copying. 

Its  short  wavmg  and  deeply  dentated  wings  are  of  a  brilliant  yellow. 
The  polypes,  which  appear  upon  their  lobes,  are  whitish,  transparent, 
and  form  a  fr  nj,e  of  small  diajbinous  white  stai  (Fig^  62  ind  (  ) 
We  may  figure  to  oar«elves  a  slenda  wand  I  ke  and  mach  elongated 
polypier  carr>  ng  only  a  non  contiact  le  [.olype  on  one  '<  ie  which 
would  give  «s  an  ilea  of  the  Paionana  ot  vhith  we  kno  \  onlj  ont 
species,  which  is  from  the  Mediternneai 

Virgiilat  a  i  ïrahl  b  is  undoubtedly  onL  of  tie  fine  t  pl>pe  s 
fonnd  in  the  ocean  Two  series  of  halt  mxi  shajpd  wings  obliquely 
horizontal  aie  pla  el  immetncally  louid  an  upi  ^ht  a\is  They 
embrace  the  stem  somewhit  ui  the  mannei  t«rmei  ^h  I  fe  h^  h<ta. 
nists,  claoping  it  alteinatelj  or  shall  we  ay  hket\obi  ad  ublou'î 
rolled  roui  d  a    tern  in  an  luv  ri>e  ducction  in  such  a  manner  as  to 
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pioiÎHti-  tlie  efîect  ot  tw3  op 
pri'ïmg  flights  of  stairs  These 
"yMtiEîS  are  waving  laiidyked, 
and  iringel  on  their  outi-i 
iJ^e  anil  of  a  biilliant  yel 
low  the  dentature  of  the 
fringe  lieiiig  the  lodging  ot 
then  pretty  little  poly]  es, 
which  dihpla>  OLcasionallj 
then  ^.^P'og  moutha  and  es 
finded  giila  The  polypes 
are  white  and  semi  trinspa 
leot  ^^  hen  thc\  display 
their    riA       tlie    margin   of 


each  wing  présenta  an  edging 
oi  silveiy  stars. 

The  JJinhtllularia  have  a 
Very  long  stem,  snpported  by 
a  bone  (Fig.  f)4)  of  the  same 
length  and  terminated  at  the 
summit  only  by  a  clnster  of 
polypes  They  have  been 
fannd  in  the  Grefltiiand  and 
othei  northern  seas. 

The  Vereiilluiii,  which  in- 
litliit  the  Mediterranean  (Fig, 
(  j)  ha\e  a  simple  cylindrical  ' 
boil^   witJiout  brant'hiiT,  and 
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a  ludimPiitirv  pohinei  iunii'-lMil  ^ith  ^ei\  hi^<  i^hjes  ot  a  whitish 
coloui 

The  bem„a  -^^huL  (.ompose   this  grcrip  have  the  fleshy   pohpier 

always  adheient  'ivitlioiit  a\!s  or  sohd  niterioi  «-teiii     Tliey  jie  diTxded 

into  four  tamihes  or  tnhes      One  of  these  the  i'jumlaiia  are  ztto 

ph>tL5  and  h-\e  ni  i  oktion  oi  gathered  together  m  «small  numhei^  on 

the  surface  ol  a  common  membraniform 

expansion      The  Coimûain  cotnucopia 

Ine  on  the  cjast  ot  Naple<i  G  cmssi*  on 

the  Algell^n  coast     Other  geneia  make 

their  appeaianu!  on  the  c  ast  of  Scotland 

of  Norway   m  the  Fed  Sea   and  m  the 

Inihan  Otein  thfy  appe'»i  m  n;ieiifc  num 

In  the  il(i/onaiia  propeily  ?o  called 
the  pohpier  is  \erv  thick  of  a  semi  carti 
laginoua  consistence  grtnular  and  rou^h 
to  the  touch 

Ihe  t;enu3  ikyomum  is  numeious  in 
species  and  widely  dispersed  i  ihtfitalum 
IS  verv  common  on  oui  coasts  and  on 
mon^  paits  ot  the  coast  scaicelj  a  '.tone 
or  sliell  18  dredged  up  fiom  deep  Mafer 
which  does  not  seire  as  a  support  to  ome 
one  or  more  specieB  ol  AJctjomum  It  is 
known  hy  various  popular  names  h>  our 
sea  side  population  snch  as  roii  s  ^pt 
fiom  its  resemhlance  to  the  teat3  of  the 
cow — dead  man  s  p,ni/ei  s  trom  the  occa 
sional  resemblance  ot  its  finger  hke  lohes 
to  1  man  s  hngers 
iple  obtuse  process  the  outa  skin  of  which 
IS  tough  and  conaceous  studded  all  over  with  'itar  like  iigures  which 
on  examination  aie  found  to  le  divided  into  eight  ra>s  indicating  the 
number  ot  the  polypi  enclosed  in  its  tiansparent  vesicular  n.embiane 
It  IS  dotted  with  minute  calcareous  grams   and  niark«il  with  eight 


The  polipidom  is  a 
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longitudinal  lines  or  septa,  stretching  between  the  membrane  and  the 
central  stoiiiacli,  which  divide  the  intermediate  space  into  an  eqnal 
number  of  compartments.  These  lines  not  only  extend  to  the  hase  of 
the  tentacnla,  but  run  across  tlie  anal  disk,  and  terminate  in  a  central 
mouth.  The  tentacnla  are  short,  obtuse,  ciliate  on  the  margins,  and 
strengthened  at  their  roots  by  numerous  crystalline  spiculœ.  The 
polype  cells  are  oval,  placed  just  under  the  skin,  and  are  the  termi- 
nating points  of  certain  long  canals  which  traverse  the  whole  polypier. 
The  polypes,  which  are  distributed  over  the  whole  anr&ce,  can  with- 
draw into  the  cavities  ;  they  are,  besides,  of  an  extremely  vital  sensibi- 
lity :  the  least  shock  impresses  itself  on  the  tentaeula,  the  impulse  of 
a  wave  even  producing  conti^action  ;  in  response,  the  animal,  wliich 
is  well  developed,  sallies  out  perceptibly,  hut  immediately  retires  again 
to  hide  itself  in  the  cell. 

"We  find  on  the  coast,  in  the  Channel,  and  in  the  North  Sea, 
Ahyonium  âiijiiaium,  the  mass  of  which  is  of  a  reddish  white, 
fem^inous,  or  orange;  A.  steUafum,  found  on  the  shores  of  the 
Mediterranean,  is  expanded  ia  its  upper  part,  narrow  towards  its  base, 
very  rough  on  the  surface,  and  rose-coloured  ;  A.  ^Imatum  is  cylin- 
drical, branching  at  the  summit,  of  a  deep  red,  except  at  the  baae, 
where  it  is  yellow  :  this  is  met  with  in  the  Mediterranean. 

We  may  note  as  a  type,  altogether  different  from  any  yet  touched 
upon,  the  Nep7iti/s,  in  which  the  polypier  is  a  coriaceous  tissue  bristhng 
with  spiculie  over  its  whole  surface.  In  N.  CluthroU,  the  polypier  is 
squat,  with  thick  spreading  arms  covered  with  lohiliform  branches,  the 
tuhercuiar  polypier  of  which  are  columnar  and  obtuse,  the  sicula  green, 
and  the  tentacula  of  the  polypes  yellow. 

"  On  a  cursory  view,"  says  Dr.  Johnston,  "  the  polypodium  of  the 
three  families  embraced  appear  very  dissimilar,  and  accordingly,  by 
many  recent  authors,  they  have  been  scattered  over  the  class,  and 
placed  widely  asunder.  The  afiinily  between  them,  however,  is  gene- 
rally acknowledged,  and  had  been  distinctly  perceived  by  some  of  the 
earliest  zoophytologists.  Thus  Bohadsch  found  so  much  m  common 
in  the  typical  pennatulte  and  a  species  of  Alcyoniitm,  that  he  has  not 
hesitated  to  describe  them  as  members  of  the  same  genus;  and, 
although  the  more  systematic  character  of  Pallas  pievented  him  from 
falling  into  this  error,  if  error  it  can  he  called,  he  did  not  the  less 
recognise  the  relationship  between  the  genera  or  families.     Palhis  also 
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t«l!s  US  that  his  Penncdula  cynomorium  différa  from  the  Alcyoniv/in 
only  in  this,  that  the  former  is  a  movable  and  the  latter  a  fixed  poly- 
pidom  ;  and  he  saw  with  eqnal  clearness  the  connection  which  exists 
between  these  genera  and  the  shmVlike  Gorgonia.  Of  the  Pennaiula 
miraUIis  he  had  doubts  whether  it  was  not  rather  a  species  of 
Gorgonia,  until  he  perceived  that  the  stem  was  attenuated  at  each  end 
and  free  ;  and  of  the  Sea-pene  generally,  Ellis  remarks  that  they  are 
'  a  genua  of  zoophytes  not  far  removed  from  the  Gorgonias,  on  account 
of  their  polype  moiithe,  as  well  as  having  a  hone  in  the  inside  and  flesh 
without.'  'On  the  other  hand,  the  Gorgoniie  seem,'  says  Pallas,  'with 
the  exception  of  their  homy  skeleton,  to  be  nearly  similar  in  structure 
to  the  Ahyonia  ;  but  as  there  are  species  of  Gorgonia  which  are  sube- 
rose  internally,  and  almost  of  a  uniform  medullary  consistence,  even 
this  mark  of  distinction  fails  to  separate  the  tribes,  and  we  have  little 
left  to  guide  us  in  arranging  these  esculent  species  excepting  their 
external  habits.'  " 

"With  most  polypiers,"  says  Frcdol,  "the  elementary  iudividuul, 
in  spite  of  the  adhesion  established  among  them,  posses.ses  a  vital 
energy  all  its  own;  it  is  in  some  respects  quite  independent,  They 
have  each  its  own  particular  will,  which  it  is  difficult  to  mistake  for 
a  common  will  ;  but  it  is  not  thus  with  the  Fennaiula.  Their  associa- 
tion consists  of  a  non-adherent  polypier,  which  moves^ obscurely,  it  is 
true — but  still  it  moves.  To  what  does  this  lead  ?  To  this  :  that  the 
parts  which  they  possess  in  common,  in  place  of  being  homy  or  cal- 
careous— that  is,  completely  inert — -are  fleshy,  with  contractile  powers  ; 
that  is  to  say,  animated.  Consequently,  the  polypes  of  the  Penncdufa 
are  less  independent  of  each  other  than  the  coral  polypes,  which  have 
a  central,  perhaps  a  sensible  organ,  common  to  all,  which  binds  them 
to  each  other,  giving  a  certain  unity  to  their  acts.  The  Coralline 
polypiers  have  no  mil;  the  Pennaiula  have. 
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The  zoophytes  which  eonstitnte  the  class  Zoaniliaria  are  quite  great 
personages.  Some  of  them  are  eighteen  or  twenty  inches  long  ;  at 
the  same  time,  others  scarcely  exceed  the  eighth  part  of  an  inch  in 
length.  They  live  in  all  seas,  and  seem  to  have  existed  through  many 
ages  of  the  earth's  history  ;  they  appear  at  an  early  geological  period, 
and  they  have  performed  an  important  part  in  its  formation  ;  we  shall 
s:e  that,  with  great  numbers  of  them,  patts  cut  off  from  their  bodies 
cootinue  to  live  and  become  new  individnals. 

The  name  of  Zoantharia  was  first  given  to  the  class  by  Gray;  hut 
here  we  give  it  a  somewhat  wider  signification,  embracing  under  it  the 
madrepores  and  starred  stones  of  Laauenr,  who  is  reminded  of  a  field 
enamelled  with  small  flowers  when  he  sees  the  little  polypes  of 
Porites  Âslroïdes  in  full  blow,  "  But  it  is  only,"  says  Johnston, 
"  when  they  lie  with  their  upper  disk  expanded,  and  their  tentacula 
displayed,  tliat  they  solicit  compaiison  with  the  boasts  of  Flora  ;  for, 
when  contracted,  the  polypes  of  the  madrepores  conceal  themselves  in 
their  calcareous  cups,  and  the  actiniœ  hide  their  beauty,  assuming  the 
shape  of  an  obtuse  cone  or  hemisphere  of  a  fleshy  consistence,  or 
elongating  themselves  into  a  sort  of  flabby  cylinder  that  indicates  a 
state  of  relaxation  and  indolent  repose." 

These  zoophytes   i»re   flesh-eaters,   and   consume   quantities  truly 
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prodigiijus,  of  animals  such  m  the  cruataceans,  worms,  and  small  fiahea. 
They  are  all  marine,  nearly  all  attached  to  the  same  spot  for  hfe,  and 
they  live  in  colonies.  Some  few  are  isolated  and  live  hy  themaalves, 
either  free  or  attached  to  the  soil.  They  differ  altogether  from  the 
animals  belonging  to  the  Alcijonaria  by  their  disposal  of,  and  mode  of 
multiplying,  tentacula.  These  appendages  in  the  Zoantharia  never 
present  the  hipinnale  arrangement  which  is  observable  in  the  Aley- 
oimria.  They  are  habitually  simple,  and,  if  they  present  ramifications, 
these  are  only  exceptional.  In  nearly  every  instance,  the  tentacles 
exist  to  the  number  of  twelve,  eighteen,  twenty-four,  and  even  larger 
numbers,  which  form  a  sort  of  concentric  crown  to  the  animal. 

Zoantlta  ilialassanthos  (Lesson),  which  has  given  its  name  to  the 
group,  consists  of  large  tnrf-lite  tufts  of  coral  attached  to  a  rock.  Its 
animalcules  are  packed  closely  together,  and  their  expanded  flower- 
like heads  have  a  curious  resemblance  to  a  mass  of  flowers  in  full  bloom. 
They  are  borne  on  bending  root-like  stems  of  pure  white,  interlacing 
ono  with  the  other,  surmounted  by  a  fusiform  or  spindle-shaped  body, 
pediculate  and  swelling  towards  the  middle,  but  truncate  at  the 
summit,  of  a  reddish-brown  cobui-,  marked  with  longitudinal  stripes 
more  highly  coloured;  its  consistence  is  firm  and  parchment-Hke, 
From  tjie  body  issues  a  tube,  narrow,  muscular,  contractile,  and  red  in 
colour,  terminating  at  the  summit  in  eight  elongated  arms  or  tentacula, 
of  a  pure  yellow,  traversed  by  a  nervure  of  the  same  colour.  The 
edges  of  these  arms  are  fringed  with  fine  pinnas,  parallel  to  each 
other,  of  a  bright  maroon  colour,  and  resembling  the  barbs  of  a 
feather.  According  to  Lesson,  the  arms  of  this  Zoaniha  are  kept  mi- 
ceasbgly  in  motion,  which  produces  in  the  water  small  oscillating 
currents,  in  the  course  of  which  the  animalcules  on  which  the  polypi 
feed  are  precipitated  into  the  stream  leading  to  their  mouths. 

The  tendency  to  produce  a  calcareous  polypier  is  a  property  almost 
universal  with  animals  of  this  class.  Zoologists  are  agreed  in  dividing 
them  into  three  very  distinct  orders — namely,  the  Antipaihid^,  con- 
sistmg  of  the  genera  AnUjiathes,  Cirripaihes,  and  Seipalhes,  in 
which  the  polypier  is  of  a  homy  consistence  ;  the  Madeepoei»^,  in 
which  the  polypier  is  calcareous  and  stony  ;  finally,  the  Actisids, 
which  proditce  no  polypiers. 
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We  need  not  dwell  upoa  tliis  group,  which  is  comparatively  nnin- 
teresting.  They  correspond  with  the  family  of  Gorgonidai  among 
the  Alcyo^iaria,  which  they  resemble  in  having  the  central  asea 
branching  after  the  manner  of  a  ahrub;  but  the  polypi  have  the 
month  surrounded  with  a  crown  of  sis  simple  tentacula.  The  axis  is 
of  a  harder  and  denser  tissne  than  that  of  tlie  Gorgons,  and  presents 
on  its  surface  small  spiniform  projections.  The  polypiferous  cnist, 
with  which  they  are  covered,  is  in  general  very  arenaceous,  and  is  so 
easily  detached,  that  it  is  rare  to  see  in  collections  anything  bnt  the 
denuded  skeleton  of  the  colony.  In  A.  arhorea,  the  polypier  is  fragile 
and  brittle  ;  when  dry,  the  branches,  always  slender  and  delicate,  re- 
semble the  barbs  of  a  feather.  The  colour  is  of  a  deep  black,  or  rather 
bistre  and  terra  de  sienna  tint.  Under  a  powerful  lens,  the  extremities 
of  the  branches  appear  to  be  covered  with  small  spines,  and  the  trunk 
is  formed  of  oval  and  irregular  concentric  beds,  which  are  the  zones 
of  growth.  Its  consistence  is  firm,  so  that  it  can  be  worked  up  and 
converted  into  chaplets  for  pearls  and  other  bijouterie  :  it  is  known  in 
commerce  as  hIacJc  coral. 

Mai)bkpobib/>:. 

The  Mddre^ra  are  better  known  than  their  congeners.  They  are 
sometimes,  but  erroneously,  designated  corals,  since  the  coral  forms  no 
part  of  this  group. 

Tbe  Madrepores  are  remarkable  for  the  calcareous  crust  which  always 
surrounds  their  tissue,  and  determines  the  formation  of  their  polypier. 
They  are  in  other  respects  easily  recognised  by  the  star-like  structure 
of  their  polypier,  in  which  may  always  be  distinguished  a  visceral 
chamber,  tbe  circumference  of  which  is  furnished  with  perpendicular 
laminse  or  partitions,  which  are  always  directed  towards  the  axis  of 
the  body.  When  sufiiciently  developed  they  constitute,  by  their  as- 
semblage, a  star-like  body  formed  of  a  great  number  of  rays.  The 
polypier  is  always  calcareous.  The  consolidation  of  the  envelope  of 
each  polype  produces  at  first  a  kind  of  sheath,  to  which  Milne  Edward'^ 
has  given  thy  name  of  the  Avall.  The  partitions  whicli  proceed  from 
the  inteiior  towai'ds  the  axis  of  the  visceral  chamber  occupy  the  sub- 
tentacular  cells  ;  the  terminal  and  open  portion  designated  the  Ciilyx  is 
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in  organic  continnity  witli  tlie  polype,  which  has  rftired  thither  mure 
or  less  completely  as  into  a  cell. 

Milne  Edwards  remarks  that  the  polypiers  of  the  M/idrejMva  pre- 
sent in  tlieir  strncture  five  principal  modifications,  due  in  part  to  the 
fuadamental  number  of  which  the  chamhered  cells  are  the  multiple, 
and  in  paf  t  to  the  mode  of  division  in  the  virceral  chamlwr,  and  finnlly 
to  the  manner  in  which  its  tissue  ie  constituted.  M.  Edwards  avails 
himself  of  this  peculiarity  of  structure  in  order  to  divide  the  Madrepores 
into  fixed  sections  ;  namely,  Madrépores  apores.  Madrépores  perforés, 
Madrépores  tàbvîés,  Madrépores  tubei'leux,  and  Madrépores  rvgtieux. 
In  the  group  of  Aporous  Madrepores,  the  polypier  is  perhaps  the  most 
highly  organized.  We  find  there  a  well-developed  and  very  perfect 
wall,  and  a  well-developed  visceral  apparatus.  The  calyx  is  neatly 
starred  ;  the  niimher  of  rays  in  the  earlier  stages  being  six,  which  soon 
afterwards  reach  from  twelve  to  twenty -four.  The  cells  between  the 
chambers  are  sometimes  open  in  all  their  depth,  sometimes  more  or  less 
shut  up  by  transverse  plates  ;  these,  being  independent  of  each  other,  are 
never  reunited  in  the  breadth  of  the  visceral  cavity,  so  that  they  con- 
stitute discoid  plates  such  as  we  find  in  talnilar  and  rugose  Madrepores. 

The  animals  belonging  to  this  group,  which  may  be  characterised  as 
steUiform  or  star-like,  are  very  abundant  in  evory  soa,  and  in  several 
geological  formations.  They  constitute  many  families,  among  which 
may  be  noted  the  Millepokina  of  Ehrenberg,  the  polypier  of  which 
Dr.  Johnston  describes  as  "calcareous,  fixed,  plant-like,  branching  or 
lohed,  with  cells  scattered  over  the  whole  surface,  distinct,  sunk  in 
little  fo^es,  obscurely  stellate,  the  lamellœ  narrow  and  almost  obsolete," 
(Johnston's  Zoopliyies,  vol.  i.  p.  194.)  In  TurhinoUa,  the  animal  is 
simple,  conical,  striped,  furrowed  externally  with  larger  and  smaller 
ribs,  the  mouth  surrounded  by  numerous  tentacula,  and  soHdified  by  a 
calcareous  polypier,  which  is  free,  conical,  and  also  furrowed  externally  ; 
attenuated  at  the  base,  but  enlarged  at  the  summit,  and  terminating  in 
a  shallow  radiated  lamellSr  cup  or  cell.  Several  species  have  been  dredged 
off  the  coast  of  Cornwall,  and  the  west  coast  of  Scotland  and  Ireland. 

T.  mdletiana  is  described  as  coral-white,  wedge  shaped,  somewhat 
compressed,  with  interspaces  or  ribs  equidistant,  smooth,  and  glossy. 
Above,  the  ribs  turn  over  the  edge,  and  are  continued  into  the  centre 
of  the  enlarged  cup,  formmg  its  lamellœ.  "  That  the  zoophyte  must 
have   lived  for  some  time  after  having  become  a  movable  thing,  is 
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proved,''  sajw  Dr.  Jolinston,  ■'  by  the  riba  being  continued  beyond  or 
round  the  point  of  attacliment,"  The  Bpecimen  here  described  was 
dredged  alive,  and  Professor  Forbes  eaya  of  it  that  "  it  ia  a  most  inter- 
esting and  beantifnl  speoies,  the  more  so  as  it  is  cerfcvinly  identical  with 
Defrance's  Tiirhinolitt  melleliana  found  in  both  the  crag  formations  " 
Th   <        ^]  H     (Lm     V){   m      p  t      d  .^  I  af 

h  th  p  Ijp  p  rm  tlyfi  d  impl  tn  ted!  t  d  Uy  and 
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alit  dttlthd        b        thman  ppe  e- 

wh  t  c       I  t  1        It  IS  f      d,       J    M     C  u  1 ,       1    11  ,  f 

a  mere  speck  to  an  inch  in  height.  In  a  very  young  state,  it  is  some- 
times found  parasitical  on  Afcponiuiu  cliffifaiuin,  on  shells,  and  on  the 
stalks  of  HfMiweeds  ;  but  as  these  substances  are  very  perishable,  and 
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offer  no  solid  Ibundation,  large  sjjecimena  are  never  tb\mcl  on  tlieni.  In 
its  young  state  the  animal  is  naked,  and  measures  about  tlie  fifteenth 
of  an  inch  in  diameter,  and  about  the  thirty-second  of  an  inch  in 
height.  In  the  earliest  state  in  which  I  have  seen  the  calcareous 
polypidom,  there  were  four  small  rays,  which  were  free  or  unconnected 
down  to  the  base  ;  in  others  I  have  noticed  six  primary  rays,  but  in 
every  case  they  were  nneonnected  with  each  other.  Other  rays  soon 
make  their  appearance  between  those  first  formed  ;  they  are  mere 
calcareous  specks  at  first,  but  afterwards  increase  in  size.  The  first 
onion  of  rays  is  observed  as  a  small  calcareous  rim  at  the  liase  of  the 
polype,  which  afterwards  increases  in  height  and  diameter  with  the 
age  of  the  animal." 

The  animals  of  this  interesting  polypier  are  vividly  described  by 
Dr.  Coldstream,  in  a  communication  to  Dr.  Johnston,  as  he  observed 
them  at  Torquay  :— 

"  When  the  soft  parte  are  folly  expanded,"  he  says,  "  tlie  appear- 
ance of  the  whole  animal  closely  resembles  an  actinia.  AVhen  shrunk, 
they  are  almost  entirely  hid  amongst  the  radiating  plates.  They  are 
found  pendent,"  he  adds,  "  from  large  boulders  of  sandstone,  just  at 
low-water  mark.  Sometimes  they  are  dredged  fi^om  the  middle  of  the 
bay.  Their  colour  varies  considerably.  I  have  seen  the  soft  parts 
white,  yellowish,  orange-brown,  reddish,  and  of  a  fine  apple-green. 
The  tentacula  are  usually  paler," 

The  Caryo^hjlUie  are  sometimes  dredged  fi-om  great  depths  ;  Pro- 
fessor Travers  dredged  one  in  eighty  fathoms,  and  Dr.  Johnston  re- 
marks that  the  existence  of  an  animal  so  vividly  coloured  at  so  great  a 
depth  is  worthy  of  remark.  "  When  taken,"  says  the  professor,  "  the 
animal  was  scarcely  visible,  being  contracted  ;  when  expanded,  the 
disk  was  conspicnously  marked  by  two  dentated  circles  of  bright  apple- 
green,  the  one  marginal  and  outside  the  tentacnla,  the  other  at  some 
distance  from  the  transverse  and  linear  mouth.  In  the  dark,  the 
animal  gave  out  a  few  dull  flashes  of  phosphorescent  light." 

In  addition,  we  may  mention  the  iiesertion  of  l\Ir.  Swainson,  that 
(J.  ramea,  common  in  the  Mediterranean,  is  occasionally  found  on  the 
Cornish  coast  ;  bot  Dr.  Johnston  thinks  it  improbable  that  it  conld 
have  escaped  the  attention  of  Mr.  Couch  and  Mr.  Peach,  had  it  been  so. 

As  belonging  to  this  family,  we  present  here  illustrations  of  Fkt- 
helliuit  pavomnum.  Lesson  (Fig.  ''7). 
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regular  round  radiated  tells 
the  surface  of  a  eolid  com 
pact,  fixed  tree-like  polypier 
The  individuals  dispose  tliem 
selves  in  ascending  sjiral 
lines,  and  appear  to  be  te 
gularly  dispersed  on  tlie  s  ir 
face  of  the  several  branches. 
The  typical  species,  0.  vir- 
ffinea,  formerly  known  as 
the  White  Coral,  althongh  it 
differs  widely  in  reahty  from 
the  true  Coral,  both  in  its 
structure  and  by  its  star-like 
polypiferons  cells  (Fig.  68), 
is  found  in  the  Mediterranean 
and  also  in  the  equatorial 
seaa.  Over  the  specimen  we 
see  (2)  a  portion  of  a  branch 
magnified,  in  order  that 
the  reader  may  appreciate 
numerically  the  fovm  of 
polype  over  its  cells. 

The  species  foniioily  named  Or 


or  less  piomment  and  scattered  o 
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bcara  tlie  name  of  Siylader  finbélliformh,  wliîcîi  is  represented  iu 


Y'v.  ()!),  ivill  give  iui  excellent  idrai  of  tliese  arborescent  /xjoplivfcM. 
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It  is  a  polypier  in  form  of  a  fan,  with  many  very  unequal  brandies  ; 
the  larger  branches  are  smooth,  the  middle-sized  are  covered  with 
small  points.  This  fine  zoophyte  is  io\mà  in  the  seas  which  snrroimtl 
the  Isle  of  Bourbon  and  the  Mauritius,  a  fine  example  of  which 
is  to  be  seen  in  the  collection  of  the  Museum  of  Natural  History  of 
Paris. 

AsTIi.T-lACEl. 

How  diversiGed  are  the  foi-ms  of  a^piatic  life  !  "  Nature  revels  in 
these  diversities,"  to  paraphrase  the  paying  of  one  of  the  ancient  kingn 
of  France.     Here  ai-e  animiils,  the  frame  of  which  might  have  been 


des  fi  ed  li  a  ometncan  They  aie  callel  Sea-stars  (Aslrm). 
Their  rese  ublance  to  the  -nell  kn  wn  fig:ure  v,  is  too  stnkinf;  to  escape 
the  observation  ot  natuiahsta  but  the  orp;m  zation  of  these  creatures 
of  the  ocein  is  far  irom  being  n<>5rou«ly  re^ulir,  for  Nature  rarely 
employs  perfectly  straif^ht  lines,  giving  an  evident  preference  to  circl&'î 
and  waving  lines. 

Sea-stars  are  animals  without  vertebrse,  very  frequently  depressed  or 
pentagonal,  with  arras  nearly  equal,  and  dispersed  in  rays,  which  are 
more  or  less  triangular.  The  animal  has  habitually  five  arios.  They 
hve  at  an  immense  depth  in  the  ocean.  In  the  exploring  survey  in  the 
Atlantic,  preparatory  to  laying  down  the  Atlantic  Telegraph  cable, 
several  star-fishes  were  discovered  at  the  depth  of  more  than  two 
hundred  and  fifty  fathoms,  belonging  to  species  of  which  traces  are 
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toimd  in  bOuie  ol  the  olJe^t  geoIot,ii.il  strita  llu\  aie  (s-iLiit  slh 
manne  aniiuil'"  tlieio  liein^  nttliuig  fouud  m  iie'sh  watei  at  <il!  le 
iembbnj3  tbeni 

The  iih'ii  aie  mlialjitaiits  ot  tlie  Indian  Ocean  where  tliey  aie 
found  m  a  great  T^nefcy  ot  toims  wliich  bas  led  to  tlieir  subdui  ion 
mto  many  genera  bi  Me=i8is  Milue  Ed^urda  and  J  Haime  Tlie 
animais  aie  short  more  or  less  cyhndriLal  ^iitb  rounded  mouth  placed 
in  the  centre  oj  i  disk  covered  with  a  few  rather  short  tentacula 
the  cells  are  shallow  with  radiating  lamellse  in  Is/j^»  ^noUJtiu 
(Fig  70)  formm^  b>  their  union  a  many  formed  polyjjiei  which  often 
encrusts  other  bodies  In  short  this  pohpe  may  be  desciibed  as  a 
parasite  for  it  generallj  attaches  to  some  other  bodies  anl  it  ly  by 
no  means  unuanal  to  meet  with  ahcllo  uftfM,hed  to  shells 

The  Mi'auihimi  difier  fiom  t\i>     Utiea'i  m  havms   tin    sntfuc 


hollowed  out  mto  shallow  sinuous  elongated  cells,  furnished  on  encb 
aide  of  the  mesial  line  with  booked  kmella',  ending  against  one  or 
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other  of  the  ridges  with  separu,te  Tiilleys  ;  the  polypier,  which  is  cal- 
eareous,  being  fixed,  simple,  and  inversely  conical  when  young,  and 
globular  when  old.  The  animals  have  each  a  distinct  month,  and 
lateral  series  of  short  tentaeuk  ;  they  are  contained  in  shallow  cells, 
meeting  at  the  base,  and  forming  by  their  union  long  and  toi-tuouB 
hollows.  MeandrUta  cerebrt/ormis  (Fig.  71),  so  called  from  its  re- 
semblance to  the  folds  of  the  brain,  is  a  native  of  the  American  Seas. 
The  Fiunfin,  so  called  by  Lamarck  fiom  theu  resemblance  to  the 


vegetable  Fungi,  are  too  remarkable  in  their  appearance  to  be  passed 
over  in  silence.  The  major  part  of  the  species  only  occur  in  recent 
geological  strata.  Nevertheless  some  of  the  species  were  very  nume- 
rous ill  the  Cretaceous  period,  and  even  find  representatives  in  the 
Silurian  period  ;  it  is  this  group  in  which  Madrepores  of  great  size 
are  found. 

The  family,  as  we  have  already  said,  take  their  names  from  their 
supposed  resemblance  to  the  Mushroom.  "  But,"  says  Pejssonnel, 
"  there  is  this  difference  between  terrestrial  and  marine  mushrooms — 
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that  tlif  foiiuLi  hwe  leiflets  ljeloi\  anil  tlio'ie  oi  tliP  otfiii  Imt 
them  above  (rig  72)  These  leafiefa  aie  only  esjjausious  ol  the 
Madrepores  Now  althoiiç,h  I  hiienot  actuillv  p\ammed  these  petn 
fied  Mushrooma  ol  the  eea  I  have  no  leasoii  to  donl  t  but  that  the\ 
are  tme  ^enera  or  spetiea  of  Madrepores  containing  hke  other''  the 
aoophjtes  whi(.h  form  them  In  my  travels  m  Eg-vpt  m  171-1  aud 
171  >  I  n  \ci  h(  ird  it  «111  fhit  the  Nili    i  inU  pi.  hi  e  them        In 


this  la  t  lenjaili.  lt,\  sraiuil  inikt.s  ilkisiun  to  the  opinion  enteitain^d 
by  maEi  ancient  authois  thit  the  Fnngia  weie  productions  ot  the 
Nile 

The  annual  is  gtHtinons  or  membiauoufc  generally  a  mple  de- 
pressed and  o\al  «ith  month  snpeiior  and  transverse  in  a  large  disk 
■which  w  co\eied  hy  many  thick  ciirhiiorm  tentaculi  the  pt-lypiei  la 
rendered  solid  mteiuaU\  hj  a  cihartoui  sohd  deposit  ot  a  simple 
figure  liavmg  a  stai  ot  iiiliatmg  acutely  pomtwl  lauella'  aLo\e  and 
simple  ii\  s  lull  of  wrinkles  heiieitli      There  are  nine  species  mostly 
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natives  of  the  Indian  Seas,  which  De  BlainviHe  arranges  in  three 
groupa,  according  as  they  are  simple  and  circular,  simple  and  compressed, 
or  complex  and  oblong.  In  Fungia  eehînata,  represented  in  Fig.  72, 
we  have  a  species  which  iuhaljits  the  Indian  and  Chinese  Seas.  It 
belongs  to  the  last  group,  being  oblong  in  form,  convex  above,  and 
concave  below.  The  hollow,  from  which  the  lamellai  or  chamber-walls 
proceed,  are  of  considerable  length  ;  the  toothed  partitions  are  very 
irregular,  thin  and  prickly,  resting  upon  their  lower  edge,  in  order  to 
leave  the  concave  portion  of  the  field  free  to  a  host  of  excrescences, 
resembling  the  roof  of  a  grotto  studded  with  small  stalactites. 

The  conformation  of  the  softer  parts  of  this  polypier  has  been 
described  by  many  travellers.  The  upper  portion  of  the  body  of  the 
animal,  corresponding  to  the  lamelliform  part  of  the  polypier,  is  fur- 
nished with  scattered  tentacula,  very  long  in  some  species,  and  re- 
markably short  in  others.  These  tentacula  appear  to  terminate  in  a 
small  sucker.  The  animal  seems  to  recover  its  position  with  difficulty, 
when  overturned.  In  order  to  complete  our  description  of  these 
cimous  madrepores,  we  may  refer  to  Fungia  agariciformw,  repre- 
sented in  Fig.  73.  This  remarkable  species  inhabits  the  Eed  Sea  and 
the  Indian  Ocean,  and  is  here  i-epresented  with  its  polypes. 

De  BlainviHe  gave  the  name  of  Madrepor^a  to  the  second  group  of 
his  stony  Zoantharia,  placing  them  after  the  Madre^hyîîi»;.  The  pro- 
ducts of  this  section  are  generally  arborescent,  with  small,  partially  lamel- 
hform  cells,  which  are  constantly  porous  in  the  interstices  of  the  walls  of 
the  cells,  this  being  its  most  important  characteristic.  Thus  the  visceral 
apparatus  constitutes  the  essential  part  of  the  polypier,  presenting  no 
side  plates,  the  visceral  chamber  being  open  from  the  base  to  the  summit, 
and  neither  tilled  with  dissepiments,  pulpy  matter,  nor  with  tabulœ. 

The  history  of  these  inhabitants  of  the  deep  is  extremely  obscure, 
and  \vill  proliably  always  remain  so  ;  the  most  beautiful  of  their  pro- 
ductions are  intertropical,  and  consequently  beyond  the  reach  of  dis- 
criminating observers  during  the  life  of  the  animal.  Solander  proposed 
to  divide  the  genus  according  to  certain  chai-actei'istics  in  the  growth 
of  the  polypier,  and  De  BlainviHe  has  rearranged  the  groups  formed  by 
Lamarck,  Lamourons,  and  Goldfuas,  with  special  reference  to  the  soft 
parts  of  the  animals  figured  by  Lesueur,  Quoy,  Gaimard,  and  others, 
who  have  oljserved  them  in  their  native  state. 
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T!ie  perforated  Zoantharia  form  three  very  natural  families  :  the 
Eufsammirlm,  the  Madre]>onâw,  and  the  PoHtidœ.  The  first  have 
the  solid  parts  of  the  polvpe'?  simple  or  complex,  with  well-Je^  eloped 
lamellar  portions  the  central  column  spongnse  Trills  fpinnkr  "-emi 
til  bed  and  perforated  The  '*t  >nd  are  composite  mcieasing  by 
walls  sponge    and  pirous     e  jta  lame!lou=   ind  vieil 


developed.  In  the  third  the  visceral  chambers  are  divided  into  two 
e'lnei  parts  by  the  principal  septa,  which  are  more  developed  than  the 
others,  meeting  by  their  inner  edge.  The  BendrophjUim  (Fig,  74) 
are  conspicuous  among  the  Evfaammidte. 

We  shall  describe  three  genera,  the  two  first  of  which  belong  to  the 
MJiDBEPORffiA,  and  the  last  to  the  family  of  the  Porides. 

DmdrofhyUia  rnmea,  represented  in  Figs.  75  and  76,  is  an  elegant 
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madrepore  of  llie  MeJHerranean.  Its  polyjiier  ja'esent.s  a  very  larije 
trunk  cliarged  with  short  ascending  branches  ;  it  nsiinlly  attains  to 
about  a  yard  and  a  half  in  height.  The  polypes  are  provided  with  a 
great  number  of  tenta«uk,  in  the  centre  of  which  the  mouth  is  placed. 
Tliey  are  deeply  bnried  in  the  cells,  which  radiate  from  numerona 
unequally  saillant  plates.  Peyssonnel,  who  had  seen  the  polype  of 
this  colony,  says  :  "  I  may  observe  that  the  extremities  or  sniamitfi 
of  the  branching  madrepore,  the  species  in  question,  which  in  tbe  Pro- 
vencal we  call  Seo-fenne!,  is  soft  and  tender,  filled  with  a  glutinous  and 
triinsparcnt  mucous  thread,  similur  to  thatwhidi  the  srail  ifaves  on  its 


path  TbessP  extiemitie^  are  of  a  finf  ^  11  w  cohur  five  or  six  linos 
in  diameter  Roft  and  more  th-in  a  tin  trs  Ireadth  m  length  Ihave 
teen  the  animal  neatlm^,  in  tbem  it  emed  to  be  a  speeiea  of  cuttle- 
fish 01  sea  nettle  The  bodvof  this  sei  nettl  must  haie  filled  the 
centre  the  head  being  m  the  middle  surroundel  by  mnny  feet  or 
claws  hke  those  ol  the  cuttle  fish  The  flesh  of  this  ^nmlal  is  very 
deliciie  and  is  easily  reduced  to  the  lorm  of  a  paste  m  Itujg  (ilmost 
under  the  touch 

The  madrepores  abound  m  all  intej  tropical  seas  taking  a  csnsidpi- 
able  part  m  the  constitution  of  the  leefs  which  foim  the  coral  and 
madreponc  islanis  so  eonspicucui  in  the  ocean  The  tree  like  D/^n- 
diophi/lhu  (D  1  impi   Fig     7'j  and  76)  have  cells  of  considerable 
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lî  j  tb    raiLatirif,  into  numpioiii  Umell 
arLurcBC  T+   p  h  pier      ^it  niilh 
truncate   il  llic  o\tr  nut  1 


ioimm^  1  widply  Vianchmg 
tnat  1  intemalij  furrowed  and 
•ïPiim  1  are  attmifoim  fttmialied 
with  nnmeioua  cleft 
ttntacu  1  m  the  centie 
of  winch  IS  the  p  ly 
gcnal  mouth  In  the 
Lthoplujlha  the  tenta 
cula  aie  olindiical  the 
cells  conical  sometimes 
elongated  and  smuous 
with  asub  circular  open 
ing  terminating  the  tew 
branches  of  the  polypier 
whieb  IS  fixed  turbinate 
and  striated  The  Plan 
tain  Madiepoie  M  plan 
tajtnea  (Lamiick)  is 
an  interesting  example  ; 
the  polypier  presenting 
itself,  as  in  Fig.  77,  in 
t  It  w  tl  slender  and 
1  ol  fl  1  ra  dies. 

In    V  drepora  pal- 
t        ul  arly  named 
"«  p™  Lutag  h  ptune     Car,  we  have 

a  large  and  bea  tifi  1  ipec       wl  \  and  n    b  an  h        e  flat,  round 

at  tbe  ba.      an  1  f   m  n  1  bes  wh  se  1  ogth         ften  as  much 

as  three  t    t  h  gl        th  a  Î     adth  ot  tw  nty   n  b  la  thickness 

of  two  to  two  an  1     1   It    tb    fi     mal    j  I  md  n  the  Caribbean 

Sea  and  a  no  g  th   A  till 

The  Porites  are  madreixirea  produced  by  a  pitcher-shaped  fleshy 
animal,  with  twelve  short  tentacula;  the  cells  are  unequally  polygonal, 
imperfectly  defined,  slightly  radiating  by  thread-like  pointed  rays, 
with  prickles  placed  at  intervals.  The  polypier  is  polymoi^phous  or 
many-formed,  composed  of  a  reticulated  and  porous  tissue,  the  indi- 
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viduals  tbriumg  it  lïeiiig  always  completely  united  together.  Exter- 
nally it  presents  the  figiire  of  an  irregular  treilis-work,  more  or  less 
loosely  connected  in  its  niesliee.  As  a  type  of  this  organization,  we 
give  a  figure  of  the  Forked  Porites  (P.  fm-cata.  Fig.  78),  of  the 
natural  size.  The  hranchea  are  generally  dichotomong,  that  is,  rising 
in  pairs  obtusely  lolxd.     In  some  of  the  speeiee  the  rays  are  mere 


fully  marked  and  re^mble  a  bed  of  miniature  anemones  thickly 
erowdel  tOc,ethei  as  m  G  m  poi  coh  i  m  which  the  polypes 
bave  a  ceutiil  moitl  round  which  the  t\ehc  short  tentuculi  ralate 
the  polypier  1',  st  ny  fixed  lianched  or  lofed  ha^ng  a  free  «surface 
covered  with  a  great  number  of  legular  stari  wh  ch  are  h  ghly 
character  stu,  md  cannot  bo  oi  fo  mded  ith  t!  se  of  an  a  trea  or 
madr  [   re 

In  the  Tdbukto  lUli  |oiiles  the  polj|  on    Oisentiilly    onpoed 
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of  a  liigl]l>  cle^elojied  mui  il  t,}iît(.iii  Tlie  MMcia.1  cliumleis  aie 
tlivided  into  a  atines  tf  stages  or  stoiiei  by  2>eileit  dnpLrit,'iiH  oi 
plates  plated  traiihversuly  the  plates  depending  from  the  waliy  and 
tbrming  ieitei.t  horizontal  division'^,  extending  Irom  one  wall  of  the 
general  cavity  to  the  othei  In  order  that  the  readei  ina>  foim  Bome 
idea  oi  tht  Tihahte  Madreporob  one  ot  the  pohpiers  knmvn  &■* 
miïïapoie-t  is  Iipr  lepKsenfpd.     Thf   niillc]oii-i  ni  le  fir  t     i)  uit   1 


Irom  the  madrepores  by  IJinn*iia,  along  with  a  great  number  of 
species  distinguished  by  the  ininuteneas  of  their  pores  or  polypiferous 
cells  (Fig.  79),  represented  above,  as  nearly  allied,  and,  perhaps, 
identical,  with  Dr.  Johnston's  Geilepora  eervicornis,  a  species  found 
in  deep  water  on  the  Devonshire  and  Cornwall  coasts,  and,  indeed,  all 
round  our  west  coast.  "  A  single  specimen  of  this  miliepore  is 
about  three  inohi^s  in  height,"  says  Dr.  Johnston,  "  and  somewhat 
more  in  breailth.  It  lises  from  a  broad  flattened  base,  and  begins 
immediately  to  expand  and  divide  into  kneed  branches  or  broad  seg- 
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mente,  many  of  which  anastitmose,  so  aa  to  form  arohea  aad  imperfect 
circles.  The  extreme  segments  are  dilatetl  and  variously  cut,  some- 
times truncate,  Loth  aides  being  perforated  with  numerous  pores  jiiat 
visible  to  the  naked  eye,  and  arranged  in  rows  ;  the  pores  circular, 
and  level  with  the  snrîaee  on  the  smooth  and  newly-formed  pai^tfi  ;  but 
in  the  older  parts  they  form  apertures  of  urceolate  cells,  which  appear 
to  be  formetl  over  the  primary  layer  of  celk,  giving  to  the  surface 
a  ronghish  or  angular  appearance.  The  orifice  is  simple,  contracted, 
with  a  very  small  denticle  on  one  side  ;  the  thickness  of  the  branches 
varies  from  one  half  to  two  lines  ;  the  interior  is  cellular  ;  the  new  parts 
are  formed  of  two  layers  of  horizontal  cells,  but  the  older  parts  are 
thickened  by  cells  supeiimposed  on  the  primary  layers." 

■a  moniliformis  is  a  species  which  attaches  itself  to  the 
f  the  gorgona,  and  forms  there  a  series  of  little  rounded  or 
laffiral  lobes.  'J'he  animal  is  unknown,  the  cells  very  small,  unetjual, 
completely  immersed,  obaolet«!y  i-adiate  and  scattered  ;  the  polypier 
fixed,  cellular  within,  finely  porons  and  reticulated  externally,  extending 
into  a  palmated  form. 

Of  tuberous  or  wrinkled  madrepores,  which  consist  almost  entirely 
of  fossil  species  chiefly  belonging  to  the  Silnrian  formation,  we  shall 
only  note  Cijathoj)kt/lhim.as  one  of  the  best  known  species. 

There  is  no  spectacle  in  Nature  more  extraordinary,  or  more  worthy 
of  our  admii-ation,  than  that  now  under  consideration.  These  zoo- 
phytes, whose  history  we  are  about  to  investigate — these  wretched 
beings  gifted  with  a  half-latent  life  only — these  animalcules  so  small 
and  so  fragile — labour  silently  and  incessantly  in  the  Ixsom  of  the 
ocean,  and,  as  they  exist  in  innumerable  aggregated  masses,  their  cells 
and  solid  axes  finish  by  producing  in  the  end  enormous  stony  masses. 
These  calcai^eous  deposits  increase  and  multiply  with  such  incalcu- 
lable rapidity,  that  they  not  only  cover  the  submarine  rocks  as  with  a 
carpet,  but  they  finish  by  forming  reefs,  and  even  entire  islands,  which 
rise  above  the  surface  of  the  ocean  in  a  manner  renaarkable  at  once  for 
their  form  and  the  regularity  with  which  they  repeat  themselves. 

In  noting  the  Indian  and  Pacific  Oceans,  navigators  had  long  been 
struck  with  the  appeamnce  of  certain  earthy  bases,  wliicli  presented  a 
conformation  altogetlier  singular.  In  1001,  Pyrard  de  Laval,  speai- 
ing  of  the  Malouine  (now  the  Falkland)  Islands,  said  :  "  They  are  divided 
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into  thirteen  proviiicus,  named  atollons,  which  is  so  fer  a  natural  (Uvi- 
sion  in  that  pface,  that  each  atoUon  is  separated  from  the  other,  and 
contains  a  great  number  of  smaller  islands.  It  is  a  marvel  to  see  each 
of  these  atollons  surrounded  on  all  sides  by  a  great  bank  of  stone — 
walls  such  as  no  human  hands  could  build  on  the  space  of  earth  allotted 
to  them.  These  atollons  are  almost  round,  or  rather  oval,  being  each  about 
thirty  leagues  in  circumference,  some  a  little  less,  others  a  little  more,  and 
all  ranging  from  north  to  south,  without  any  one  touching  the  other. 
There  is  between  tljem  sea  channels,  one  broad,  the  other  nan^ow. 
Being  in  the  middle  of  an  afoUon,  you  see  all  around  you  this  great 
stone  bank,  which  surrounds  and  protects  the  island  from  the  waves  ; 
bnt  it  is  a  formidable  attempt^  even  for  the  boldest,  to  approach  the 
bank  and  watch  the  waves  as  tliey  roll  in  and  break  with  fury  upon 
the  shore." 

Since  the  pubhcation  of  Laval's  description,  many  circular  isles,  or 
groups  of  islands,  analc^ous  to  these  atollons,  since  called  aMh,  have 
been  discovered  in  the  Pacific  Ocean  and  other  seas.  The  naturalist 
Forster,  who  accompanied  Cook  in  his  voyage  round  the  world,  first 
made  known  the  more  remarkable  chaj-acteristics  of  these  gigantic  for- 
mations. He  perfectly  comprehended  their  origin,  which  he  was  the 
first  to  attribute  to  the  development  of  the  calcareous  zoophytic 
polypier. 

After  Forster,many  other  naturalists — Lamouronx,  Chamisso,  Quoy, 
Gaimard,  Ehrenberg,  Ellis,  Darwin,  Couthony,  and  Dana— have  fur- 
nished Science  with  many  precious  lessons  on  the  natural  history  of 
coral  islands  and  madreporic  reefs.  We  can  only  glance  at  a  few  of 
the  more  remarkable  genera  of  these  interesting  creatures. 

"  Those  occupying  the  same  polypier,"  says  Fredol,  "  live  in 
perfect  harmony  ;  they  constitute  a  family  of  brothers,  physically 
nnited  in  the  closest  bonds  of  union.  They  occupy  the  same  dwelling, 
each  having  its  separate  chamber;  but  the  power  of  abandoning  it 
is  denied  them.  Attached  each  to  its  cell,  they  are  driven  to  trust 
in  Providence  for  the  food  which  never  fails  them  ;  moreover,  what 
is  eaten  by  each  mouth  profits  the  -whole  community.  Urged  on  by 
a  wonderful  instinct,  the  polypes  labour  together  at  the  same  work  ; 
isolated,  they  would  be  weak  and  helpless  ;  in  combination,  they  are 
strong."  M.  Lacaae-Duthiers  has  even  demonstrated  that  Anti]Kifhes 
glah&rrima,  Gorgonia  inbercvlaia  (Lamarck),  Leh^athes  glaberrinia 
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(Gray),  and  Leiopatkes  LamarckU  (H3.imo),  wore  present  on  theaamo 
polypier,  the  Gerardia  of  Lamarck.  It  is  thus  recognised  that,  under 
the  general  denomination  of  polypiers,  very  distinct  apeciea  are  found, 
some  being  of  the  Hydra  type,  others  belonging  to  the  Plumularia. 
The  first  are  very  common  on  our  coast:  they  include  the  Tabularia, 
the  Campanuhria,  and  the  Sertularia. 

The  Eeed  Tubularia  (T.  indivisa)  produeea  a  remarkably  curious 
polypier:  its  numerous  stems  are  homy,  yellow,  and  marked  at  intervals 
with  irregular  knots,  resembling  the  joints  of  a  straw.  Their  lower  ex- 
tremity is  tortuous,  and  apt  to  adhere  to  foreign  bodies  ;  the  upper  part 
is  nearly  upright,  and  slightly  flexuoua,  the  whole  resembling  some 
flowering  plant,  without  leaves  or  lateral  branches.  'ITie  Catiipanidarias 
are  altogether  difierent  ;  the  end  of  the  branches  whence  the  polypes 
issue  are  broad  and  beit-sliaped,  C.  dtehotoma  presenting  a  stem  of 
brownish  colour,  thin  as  a  silken  thread,  but  strong  and  elastic.  The 
polypes  are  numerous,  a  branch  eight  inches  in  height  being  inhabited 
by  as  many  as  twelve  hundred  individuals. 

The  Sertularids  have  a  homy  stem,  sometimes  simple,  sometimes 
branching,  and  may  easily  be  mistaken  for  small  plants.  Their  name 
is  derived  from  the  Latin  sertum,  a  bouquet  ;  and,  indeed,  thoy  can 
only  he  described  as  trees  in  miniature,  with  branches  yellow  and 
semi-transparent,  each  tree  having  seven,  eight,  twelve,  or  twenty  small 
panicles,  each  of  which  will  contain  about  five  hundred  animalcules,  the 
tree  itself  containing  probably  ten  thousand  associated  polypes.  Occa- 
sionally Sertularia  argentea  is  said  to  afford  shelter  and  employment 
for  a  hundred  thousand  of  these  creatures.  8.  fahaia,  having  all  the 
grace  and  elegance  of  the  dehcate  and  slender  Mhnosa,  is  now  placed 
among  the  Bryozoares, 

The  minute  cells  in  which  the  polypes  are  lodged  are  not  always 
arranged  in  the  same  manner.  Sometimes  the  cells  occupy  one  side 
only  ;  in  other  instances  they  occupy  both  ;  sometimes  they  are  grouped 
like  the  pipes  of  an  organ,  at  others  they  are  ranged  spirally  round 
the  stem,  or  arranged  at  intervals,  forming  horizontal  rings  round  it. 

The  Alcyonaria  are  very  common  on  some  parta  of  onr  coast,  where 
scarcely  a  stone  or  shell  is  dredged  up  that  does  not  support  one  or 
more  specimens  knoT,vn  to  the  fishermen  as  "  cow's  paps,"  "  dead  men's 
fingers,"  and  other  popular  names.  This  round  and  lobed  fleshy  mass 
is  quite  a  colony  in  itself  ;  placed  in  pure  sea  water,  it  very  soon  pre- 
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sents  curtain  yellow  or  grasB-like  points,  which  gradually  cxpiiud  urnl 
display  themselves  in  tlieir  native  transparent  and  animated  coralline. 
Each  of  these  polypes  have  eight  dentate  petaLs,  in  the  centie  of  whicli 
is  the  mouth  ;  the  body  of  the  polype  is  tnbular,  varying  externally  in 
length,  traversed  internally  throughout  its  entire  mass  l>y  a  tissue 
studded  with  reddish  spiculœ,  and  furrowed  with  small  reed-like 
ribbons,  common  to  all  the  individuals  of  the  association. 

Among  the  Tuhqioriditi  may  be  noted  Tubipora  musica  (Linnteus), 
from  the  Indian  Ocean,  characterised  by  its  stony  tubes,  simple,  nume- 
rous, straight  or  flexible,  parallel,  and  slightly  radiating,  of  a  fine 
purple,  and  united  together  at  intervals  by  transverse  bands,  so  as  to 
resemble  the  pipes  of  an  organ.  The  polype  is  a  brilliant  grass  green, 
according  to  Péron  ;  the  tentacula  furnished  on  each  side  with  two  or 
three  rows  of  granulous  fleshy  papillœ,  to  the  number  of  sixty  to  eighty 
(Lesson). 

The  Gorgonia  is  studded  with  calcareous  or  siliceous  spieulœ  which 
form  a  erust  iii  drying.  This  crust  is  friable,  and  frequently  preserves 
the  colours  more  or  less  brilliant  which  characterise  it.  'I'heir  cells 
are  sometimes  hollowed  out  of  the  plain  surface  ;  sometimes  they  occur 
in  the  projecting  mammals  ;  these  are  smooth,  rough,  or  scaly — some- 
times pendent  the  one  from  the  other. 

The  polypiers  attach  themselves  to  solid  bodies,  sometimes  even  to  each 
other,  grafting  themselves  or  interlacing  each  other  in  all  directions. 
In  colour  they  are  whitish,  pure  white,  yellow,  and  apple-green  ;  their 
shades,  passing  from  olive-brown  to  deep  blue,  from  vermilion  to  violet, 
and  from  pale  yellow  to  pearly-grey.  Each  tube  or  cell  contains  an  indi- 
vidual. The  cells  are  more  or  less  deep,  according  to  the  species.  The 
polypes  are  composed  generally  of  a  hidden  portion  more  or  less  tubular, 
and  of  a  star-like  portion  more  or  less  displayed.  This  latter  portion 
presents  from  eight  to  twelve  soft  and  granulous  wattles,  susceptible  of 
expansion,  like  the  petals  of  a  flower.  When  these  appendages  are 
displayed,  tliey  often  attain  twice  the  height  of  the  body  ;  in  this  state 
they  arc  nearly  transparent,  except  towards  the  extremity.  They 
extend  or  compress  these  wattles,  dilate  or  contract  the  mouth  ac- 
cording to  their  wants  ;  but  their  digestive  tube  is  firmly  soldered  to 
the  cell,  while  the  axis  which  supports  the  cells  is  motionless.  What 
a  singular  combination  is  here  presented  !  Trees,  one-half  of  which  are 
animated,  growing  at  the  bottom  of  the  sea  ;  animalcules,  one-half  of 
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which  is  imprisoned,  anil  riveted  to  their  person  ;  their  stomaciis  in  the 
bark,  their  arms  on  a  hraneh,  their  movements  perfect  repose  ! 

These  minute  silent  workers  are  active  aad  indefatigahle  ;  their  task 
is  to  separate  the  salt  and  other  chemical  particles  from  the  waters  of 
the  ocean,  and,  while  feeding  themselves,  secrete  and  organise  the  axis 
which  bears  their  lodging.  They  love  the  warmer  regions  of  the  ocean  ; 
in  colder  regions,  the  results  of  their  labonrs  are  extremely  limited  : 
the  one  forms  a  sward  of  submarine  life,  which  carpets  the  rocks  ;  the 
other  produces  animated  stalactites,  great  shrubs,  whole  forests  of  small 
trees.  The  electric  cable,  which  unites  Sardinia  to  the  Genoese  fort, 
was  so  encrusted  with  polypiers  and  bryozoares,  that  certain  portions 
taken  from  the  water  for  repairs  had  attained  the  size  of  a  small  barrel. 

The  atolls  present  three  unfeihng  and  constant  peculiarities. 
Sometimes  they  constitute  a  great  circular  chain,  tlie  centre  of  which 
is  occupied  by  a  deep  basin,  in  direct  communication  with  the  exterior 
sea,  through  one  or  many  breaches  of  givat  depth.  These  are  the 
aiolh,  described  more  than  two  centuries  ago  by  Pyrard  de  Laval  ; 
sometimes  they  surround,  but  at  some  distance,  a  small  island,  in  such 
a  manner  as  to  constitute  a  sort  of  skeleton  or  girdle  of  reefs  ;  finally, 
they  may  form  the  immediate  edging  or  border  of  an  island  or  continent. 
In  this  last  case,  they  are  called  fringing  littorals,  or  edging  reefs.  At 
the  distance  of  a  few  hundred  yards  only  from  the  edge  of  some  of 
these  reefs,  tlie  sea  is  of  such  a  depth  tliat  the  sounding-lead  has  Êdled 
to  reach  the  bottom. 

In  order  to  give  an  idea  of  the  general  form  of  these  afolls, 
although  they  are  rarely  so  regular,  the  reader  is  referred  to  Pl.  III., 
which  represents  one  of  these  islands  of  the  Pomotouan  Archipelago, 
in  the  Indian  Ocean,  It  represents  the  island  of  Clermont-Tonnerre, 
figured  by  Captain  WUkes  in  the  American  Exploring  Expedition, 
The  exterior  girdle  of  rocks  here  surrounds  a  basin  nearly  circular. 
Such  is  the  general  form — the  typical  form,  so  to  speak — of  the  coral 
isles,  of  which  this  is  a  fair  repiesentation 

The  zoophj-tes  which  form  these  mineral  accumulations  belong  to 
diverse  groups,  juid  nowhere  have  the  re&ults  ot  obsenations  made 
upon  these  atolls  been  more  mmuttly  describetl  than  in  Mi  Darwin's 
remarks  on  the  giand  Cwos  Inland  situated  to  the  south  ot  Sumatra,  in 
the  Indian  Ocean. 
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No  writer,  it  seems  to  us,  has  reasoned  on  these  atolls  more  compre- 
hensively than  tbejanthor  of  the  "  Origin  of  Species."  "  The  earlier 
voyagers,"  he  says,  "fancied  thaf^e  coral-building  animals  insliiictively 
built  up  their  great  coraJs  to  afford  themselyes  protection  in  the  inner 
parts  ;  but  so  far  is  this  iirom  the  truth,  that  those  massive  kinds,  to 
whose  groirtb  on  the  exposed  outer  shores  the  very  existence  of  the 
reef  depends,  cannot  live  within  the  lagoon,  where  other  delieatelj- 
branchii^  kinds  flourish.  Moreover,  in  this  view,  many  species  of 
distinct  genera  and  families  are  supposed  to  combine  for  one  end  ;  and 
of  such  a  combination  not  a  single  instance  can  be  found  in  the  whole 
of  Nature.  The  theory  that  has  been  most  generally  received  is.  that 
atolls  are  based  on  submarine  craters,  but  when  the  form  and  size  of 
some  of  them  are  considered,  this  idea  loses  its  plausible  character. 
Thus,  the  Saadiva  atoll  is  forty-four  geographical  miles  in  diameter  in 
one  line  by  thirty-four  in  another  ;  Bimsky  is  fifty-four  by  twenty 
miles  across  ;  Bow  atoll  is  thirty  miles  long,  and,  on  an  average,  six 
miles  broad.  This  theory,  moreover,  is  totally  inapplicable  to  tlie 
Northern  Maldivian  atoUs  in  the  Indian  Ocean,  one  of  which  is  eighty- 
eight  miles  in  length,  and  between  ten  and  twenty  in  breadth." 

The  varions  theories  which  had  been  propounded  filing  to  explain 
the  existence  of  tlie  coral  islands,  Mr.  Darwin  was  led  to  reconsider  the 
whole  subject.  Numerous  soimchngs  taken  all  round  the  Cocos  atoll 
showed  that  at  ten  fathoms  the  prepared  tallow  in  the  hollow  of  the 
sounding-rod  came  np  perfectly  clean,  and  marked  with  the  impression 
of  hving  polypes.  As  the  depth  increased,  these  impressions  became 
less  numerous,  but  adhering  particles  of  sand  succeed,  until  it  was 
evident  that  the  bottom  consisted  of  smooth  sand.  From  these  obser- 
vations, it  was  obvious  to  him  that  the  utmost  depth  at  which  the 
coral  polypes  can  construct  reefs  is  between  twenty  and  thirty  fathoms 
Now,  there  are  enormoi^  ai'eas  in  the  Indian  Ocean  in  which  every 
island  is  a  coral  formation  raised  to  the  height  to  which  the  waves  can 
tlirow  up  fragments  and  the  winds  pile  up  sand  ;  and  the  only  theory 
which  seems  to  account  for  all  the  circumstances  embraced,  is  that  of 
the  subsidence  of  vast  regions  in  this  ocean.  "As  mountain  after 
mountain  and  island  after  island  slowly  sunk  beneath  the  water,"  he 
says,  "  fresh  bases  would  be  successively  afforded  for  the  growth  of  the 
corals.  I  venture  to  defy  anyone  to  explain  in  any  other  manner  how 
it  is  possible  that  numerous  islands  should  be  distributed  throughout 
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vast  areas,  all  the  islands  being  low,  all  built  of  coral  absolutely  re- 
q^uiriiig  a  fonndation  within  a  limited  depth  Ijelow  the  surface." 

The  Porites,  according  to  Mr.  Darwin,  form  the  most  elevated 
deposits  of  those  which  are  situated  nearer  the  level  of  the  water  : 
MiUejJora  complanata  also  enters  into  the  formation  of  the  upper 
banks.  Various  other  branched  polypiers  present  themselves  in  great 
numbers  in  the  cavities  left  by  the  Porites  and  MiUefora  crossing 
each  other.  It  is  difficult  to  identify  species  occupying  themselves  in 
the  deeper  parts,  but,  according  to  Darwin,  the  lower  parts  of  the  reefs 
are  occupied  by  polypes  of  the  same  species  as  in  the  upper  parts  ;  at 
the  depth  of  eighteen  fathoms  and  upwards,  the  bottom  consists  alter- 
nately of  sand  and  polypiers.  The  total  breadth  of  the  circular  reef  or 
ring  which  constitnte  the  atoll  of  the  Keeling's  or  Cocos  Mand  varies 
from  two  hundred  to  five  hundred  yards  in  breadth.  Some  little  para- 
sitic isles  form  themselves  upon  the  reefe,  at  two  or  three  hundred 
yards  from  their  exterior  edge,  by  the  accumulation  of  the  fragments 
thrown  up  here  during  great  storms.  They  rise  from  two  to  three 
yards  above  the  sea  level,  and  consist  of  shells,  polypiers,  and  sea 
wchins,  the  whole  consolidated  into  hard  and  solid  rock. 

Mr,  Darwin's  description  of  a  kind  of  Sea-pen,  Virguîaria  Paiagonia, 
throws  some  curious  light  on  the  habits  of  these  creatures.  "  This  zoo- 
phyte consists  of  a  thin,  straight,  fleshy  stem,  with  alternate  rows  of 
polypi  on  each  side,  and  snrronnding  an  elastic  stony  axis,  varying  in 
length  from  eight  inches  to  two  feet.  The  stem  at  one  extremity  is 
truncate,  but  at  the  other  is  terminated  by  a  vermiform  fleshy  append- 
age. The  stony  axis,  which  gives  strength  to  the  stem,  may  be  traced 
at  the  extremity  into  a  mere  vessel  filled  with  granular  matter.  At 
low  water,  hundreds  of  these  zoophytes  might  be  seen  projecting 
like  stabble,  with  the  truncate  end  upwards,  a  few  inches  above  the 
surfiice  of  the  muddy  sand.  When  touched  or  pulled,  they  suddenly 
drew  themselves  in  with  force,  so  as  nearly,  or  quite,  to  disappear. 
By  this  action,  the  highly  elastic  axis  must  be  bent  at  the  lower 
extremity,  where  it  is  naturally  slightly  curved  ;  and  I  imagine  it  is 
by  this  elasticity  alone  that  the  zoophyte  is  enabled  to  rise  again 
through  the  mud.  Each  polypus,  though  closely  united  to  its  brethren, 
has  a  distinct  mouth,  body,  and  tentacula.  Of  these  polypi,  in  a  large 
specimen  there  must  be  many  thousands,  yet  we  see  that  they  act  by 
one  movement.     They  have  also  one  central  axis  connected  with  a 


d  by  Google 


1T4  THE  OCEAN  WORLD. 

system  of  obscure  circulation,  and  tlie  ova  are  produced  in  an  organ 
distinct  from  the  pejDarate  individuals.  For/'  adds  Mr.  Darwin,  iu  n 
note,  "the  cavities  leading  from  the  fleshy  compartments  of  the 
extremity  were  filled  with  a  yellow  pulpy  matter  which,  under  a 
microscope,  consisted  of  rounded  semi-transparent  grains  aggregated 
together  into  particles  of  various  sizes.  All  such  particles,  as  well  as 
separate  grains,  possessed  the  power  of  rapid  motion,  generally  revolving 
round  diflferent  axes,  but  sometimes  progressive." 

The  description  of  the  Island  of  Cocos  or  Keeling  is  as  follows  : — 
"  The  ring-formed  reef  of  the  lagoon  island  is  surmounted,  in  the 
greater  part  of  its  length,  by  linear  islets.  On  the  northern,  or 
leeward  side,  there  ia  an  opening  through  which  vessels  can  pass  to 
the  anchorage  within.  On  entering,  the  scene  was  very  curious,  and 
rather  pretty  ;  its  beauty,  however,  entirely  depended  on  the  bnlliancy 
of  the  surrounding  colours.  The  shallow,  clear,  and  still  water  of 
the  lagoon,  resting  in  its  greater  part  on  white  sand,  is,  when  illu- 
roined  by  a  vertical  sun,  of  the  most  vivid  green.  This  brilliant 
expanse,  several  miles  in  width,  is  on  all  sides  divided,  either  by  a  line 
of  snow-white  breakers  from  the  dark  heaving  waters  of  the  ocean,  or 
from  the  blue  vault  of  heaven  by  the  strips  of  land  crowned  by  the 
level  tops  of  the  cocoa-nut  tree.  As  a  white  clond  here  and  there 
affords  a  pleasing  contrast  to  the  aznre  sky,  so  in  the  lagoon  bands 
of  living  coral  darken  the  emerald-green  water. 

"  The  nest  morning  I  went  ashore  on  Direction  Island,  The  atrip 
of  dry  land  is  only  a  few  hundred  yards  in  width  ;  on  the  lagoon  side 
there  was  a  white  calcareous  beach,  the  radiation  from  which,  under 
this  sultry  climate,  was  very  oppressive.  On  the  outer  coast,  a  solid 
broad  flat  of  coral  rock  served  to  break  the  violence  of  the  open  sea. 
Excepting  near  the  lagoon,  where  there  is  some  sand,  the  land  is 
entirely  composed  of  rounded  fragments  of  coral.  In  such  a  loose, 
dry,  stony  soil,  the  climate  of  the  intertropical  regions  alone  could 
produce  so  vigorous  a  vegetation.  On  some  of  the  smaller  islets,  nothing 
could  be  more  elegant  than  the  manner  in  which  the  young  and  full- 
grown  eocoar-nut  trees,  without  destroying  each  other's  symmetry, 
were  mingled  into  one  wood.  A  beach  of  glittering  white  sand  formed 
a  border  to  those  fairy  spots. 

"  The  natural  history  of  tlieee  islands,  from  its  very  paucity,  possesses 
peculiar  interest.     The  cocoa-nut  free,  at  the  first  glance,  seems  to 
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compose  the  wliole  wool  tliprf  iip  howeiei  h^r  or  iis  otl  cr  tiet 
One  of  thew  ^rowa  to  a  \erj  lai^e  size  tut  from  the  extreme  soitness 
of  its  wo  d  it  la  ii'>eles<!  another  =!ort  afibrils  excellent  timler  tor 
shipbaildmg  Be=iiles  the  trees  the  nnmVei  of  plant"  is  exceedingly 
limited  and  consist  of  insignificant  weeds  In  my  collection  which 
inrludes  I  lLlie\e  nearly  the  pertect  Flora  there  iie  twenti  Bpecies 
without  reckoning  a  mosi  lichen  and  fungus  To  this  number  two 
tiees  must  he  ad  lei  one  i  f  wliich  was  not  in  flower  and  il  l  other  I 
only  heaid  of  The  latter  h  i  solifiiy  tree  ot  its  kinl  and  throws 
near  the  leach  where  without  donht  the  one  seed  was  thnwii  up  ly 
the  wa\  es 

The  next  day  I  emiloyed  myself  m  examining  the  very  mteicst 
ing  yet  simple  struttuie  and  origin  of  these  inlands  The  water 
being  unusually  smooth  I  waded  over  the  ilat  of  deal  ro  k  ts  tir  as 
the  hvmg  mounds  of  coial  on  whiLli  the  swell  of  the  open  sea  breaks 
In  some  of  the  gulleys  and  hollows  there  weie  beautiful  green  and 
other  coloured  fishes,  and  the  forms  and  tints  of  many  of  the  zoophytes 
were  admirable.  It  ia  excusable  to  grow  enthusiastic  over  the  infinite 
number  of  organic  beings  with  which  the  sea  of  the  Tropics,  so  prodigal 
of  life,  teems  ;  yet  I  mtiat  confess,  I  think  those  naturalists  who  have 
described  in  well-known  words  the  submarine  grottoes,  decked  with  a 
thousand  beauties,  have  indulged  in  rather  exuberant  language. 

"  I  accompanied  Captain  Fitzroy  to  an  island  at  the  head  of  the 
lagoon  ;  the  channel  was  exceedingly  intricate,  winding  through  fields 
of  delicately-branched  corals.  At  the  head  of  the  lagoon  we  crossed  a 
narrow  islet,  and  found  a  great  surf  breaking  on  the  windward  coast. 
I  can  hardly  explain  the  reason,  but  there  is,  to  my  mind,  much 
grandeur  in  the  view  of  the  outer  shores  of  these  lagoon  islands. 
There  is  a  simplicity  in  the  barrier-like  beach,  the  margin  of  green 
bushes  and  tall  cocoa-nuts,  the  solid  flat  of  dead  coral-rock,  strewed 
here  and  there  with  great  loose  fragments,  and  the  line  of  furious 
breakers,  all  rounding  away  towards  either  hand.  The  ocean,  throwing 
its  waters  over  the  broad  reef,  appears  an  invincible,  all-powerful 
enemy  ;  yet  we  see  it  resisted  and  even  conquered  by  means  which  at 
first  seem  most  weak  and  inetBeient.  It  is  not  that  the  ocean  spares 
the  rock  of  coral  ;  the  great  fragments  scattered  over  the  reef,  and 
heaped  on  the  beach  whence  the  tall  cocoa-nut  springs,  plainly  be- 
speak the  unrelenting  power  of  the  waves.     Nor  are  any  periods  of 
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repose  granted  ;  the  long  awell  caused  by  the  gentle  but  steady  action 
of  the  trade-winds,  always  blowing  in  one  direction  over  a  wide  area, 
causes  breakers  almost  eijualling  in  force  those  during  a  gale  of  wind 
in  the  temperate  regions,  and  which  never  cease  to  rage.  It  is  impos- 
sible to  beliold  these  waves  without  feeling  a  conviction  that  an  island, 
though  built  of  the  hardest  rocks — let  it  be  porphyry,  granite,  or 
quartz — would  ultimately  yield  and  be  demolished  by  such  an  irre- 
sistible power.  Yet  these  low,  inaignificant  eorai  islets  stand,  and  are 
victorious  ;  for  here  another  power,  as  an  antagonist,  takes  part  in  the 
contest.  The  organic  forces  separate  the  atoms  of  carbonate  of  lime, 
one  by  one,  from  the  foaming  breakers,  and  unite  them  into  a  symme- 
trical structure.  Let  the  hnrrieane  tear  up  its  thousand  huge  frag- 
ments, yet  what  will  that  tell  against  the  accumulated  labour  of 
myriads  of  architects  at  wort  night  and  day,  month  after  month  ? 
Thus  do  we  see  the  soft  and  gelatinous  body  of  a  polypus,  through 
the  agency  of  the  vital  laws,  conquering  the  great  mechanical  power 
of  the  waves  of  an  ocean  which  neither  the  art  of  man  nor  the 
inanimate  works  of  Nature  could  successfully  resist." 


We  have  said  that  madreporic  or  coralline  formations  affect  three 
forms,  to  which  the  names  of  atolh,  harrier  reefs,  and  fringing  reefs 
have  been  applied.  We  have  spoken  of  atolls  ;  we  shall  now  say  a  iew 
words  on  barrier  and  fringing  reefs. 

Barrier  reels  are  formations  which  surround  the  ordinary  islands,  or 
stretch  along  their  banks.  They  have  the  form  and  general  structure 
of  atolls.  Like  atolls,  the  barrier  reefs  appear  placed  on  the  edge  of  a 
marine  precipice.  They  rise  on  the  edge  of  a  plateau  which  looks 
down  on  a  bottomless  sea.  On  the  coast  of  New  Caledonia,  only  two 
lengths  of  his  ship  from  the  reef,  Captain  Kent  found  no  bottom  in 
a  hundred  and  fifty  fathoms.  This  was  verified  at  Gambier  Island  in 
the  Pacific  Ocean,  in  Qualem  Island,  and  at  many  others. 

According  to  Mr.  Darwin,  the  barrier  reef  situated  on  the  western 
coast  of  New  Caledonia  is  four  hundred  miles  long  ;  that  along  the 
eastern  coast  of  Australia  extends  almost  ^vithout  interruption  for  a 
thousand  miles,  ranging  from  twenty  or  thirty  to  fifty  or  sixty  miles 
from  the  coast.  As  to  the  elevation  of  the  islands  thus  surrounded 
vrith  reefe,  it  varies  considerably.  The  Isle  of  Tahiti  rises  six  thousand 
eight  hundred  feet  above  the  level  of  the  sea  ;  the  Isle  of  Maurua  to 
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six  hundred;  Aitaaki  to  three  hundred;  and  Manonai  to  about  fifty 
feet  oidy. 

Around  the  ]^le  of  Gambier  the  reef  has  a  thickness  of  a  thousand 
and  sixty  feet,  at  Tahiti  of  two  hundred  and  thirty.  Round  the  Fiji 
Ishmds  it  is  from  two  to  three  thousand. 

Ihe  fringing  reefs  immediately  surrounding  the  island,  or  a  portion 
of  it,  might  be  confounded  with  the  barri(ir  rpefs  we  have  been  de- 
scribing, if  they  only  differed  in  their  smaller  breadth;  but  the 
circumstance  that  they  abut  immediately  on  the  coast  in  place  of  being 
separated  by  a  channel  or  lagoon  more  or  less  deep  and  continuous, 
proves  that  they  are  in  direct  communication  with  the  slope  of  the 
submarine  soil,  and  permits  of  their  being  distinguished  from  the 
barrier  reefs.  The  dangerous  breakers  which  surround  the  Mauritius 
are  a  striking  example  of  the  fringing  reef.  This  island  is  almost 
entirely  surrounded  by  a  barrier  of  these  rocks,  the  breadth  of  which 
varies  from  a  hundred  and  fifty  to  three  hundred  and  thirty  feet  ; 
their  ragged  and  abrupt  surface  is  worn  almost  smooth,  and  ia  rarely 
uncovered  at  low  water.  Analogous  reefs  surround  the  Isle  of 
Bourbon  ;  all  round  this  island  the  polypiers  construct  on  the  volcanic 
bottom  of  the  sea  detached  mammalons,  which  rise  from  a  fathom  to  a 
fathom  and  a  half  above  the  water. 

Madreporic  coasting  reefs  present  themselves  also  on  the  eastern 
coast  of  Africa  and  of  Brazil.  In  the  Eed  Sea,  reefe  of  polypiers 
exist  which  may  be  ranked  among  the  madreporic  coasting  reefs,  in 
consequence  of  the  limited  breadth  of  the  gulf.  Ehrenberg  and 
Hemprich  examined  a  hundred  and  fifty  stations  in  the  Eed  Sea,  aU  of 
which  had  outlying  fringing  reefs  of  this  description. 

It  may  be  asked.  With  what  rapidity  are  these  coral  and  madreporic 
banks  formed,  so  as  to  become  atolls  and  fringing  reefs  ?  To  answer 
this  question  even  approximately  is  very  difficult.  On  the  coast  of 
the  Mauritius,  according  to  M.  d' Archaic,*  the  learned  professor  of 
the  Jardin  des  Plantes,  the  edge  of  the  reef  is  produced  by  Madrepora 
eorijuibosa,  M.  pociUifera,  and  two  species  of  Astrea,  which  pursue 
their  operations  at  the  depth  of  from  eight  to  fifteen  fathoms.  At 
the  base  is  a  bank  of  Seriatopora,  from  fifteen  to  twenty  fathoms  in 

*  "  Cdura  ilo  Pali!nntnlu[;;ii'  StriitiïritpUiquu." 
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height.  At  tlie  îiottoni,  the  sand  is  covered  with  Seriotoporc 
twenty  fathoms  we  also  meet  with  fragments  of  Mndrepora. 
twenty  and  forty  feithoms  the  bottom  is  sandy,  and  the  sounding-rod 
brings  up  great  fragments  of  Caryophylia.  According  to  MM. 
Quoy  and  Gaimard,  the  Astreas,  which,  as  these  naturalists  consider, 
constitute  the  greater  part  of  the  reefs,  cannot  hve  heyond  four  or  five 
ffithoms  deep.  MiUeiwra  alcieorim  extends  from  the  surface  to  the 
depth  of  twelve  fathoms  ;  the  Madre2>ore8  and  Serhteiyora»  down  to 
twenty  &thoms.  Considerable  masses  of  Meandrina  have  been  ob- 
served at  sixteen  fathoms  ;  and  a  Carij02>hylh  has  been  brought  up 
from  eighty  fathoms  in  thirty-three  degrees  south  latitude.  Among 
the  polypiers  which  do  not  form  solid  reefe,  Mr.  Darwin  mentions 
Oellaria,  found  at  a  hundred  and  ninety  fathoms  deep,  Gorgonw  at  a 
hundred  and  sixty,  CoraUineg  at  a  hundred,  MiUepora  at  from  thirty  to 
forty- five,  Serivlarias  at  forty,  and  TiihuUpora  at  ninety-five  fathoms. 

According  to  Dana,  none  of  the  species  which  form  reefs — namely, 
Madrepora,  MiVefora,  Pontes,  Adreas,  and  MeandrUiem — can  live  at 
a  greater  depth  than  eighteen  fathoms.  It  is  only  near  the  sur&ce  of 
the  water  that  the  zoophytes  which  produce  minerals  and  form  madrc- 
porie  banks  put  forth  their  powers  ;  the  points  most  exposed  to  the 
beating  of  the  waves  is  tliat  wliich  is  most  favourable  to  theii'  growth  ; 
it  is  there  that  the  Adntos,  Porilea,  and  MHIepores  most  abound. 

The  proportionate  increase  of  the  structures,  according  to  Mr. 
Darwin,  depends  at  once  upon  the  species  which  constnict  the  reefs  and 
upon  various  accessary  circumstances.  The  ordinary  rate  of  increase 
of  the  madrepores,  according  to  Dana,  is  about  an  inch  and  a  half 
annually  ;  and,  as  their  branches  are  much  scattered,  this  will  not  exceed 
half  an  inch  in  thickness  of  the  whole  surface  covered  by  the  raadi-epore. 
Again,  in  consec[uence  of  their  porosity,  this  quantity  will  be  reduced 
(o  three-eighths  of  an  inch  of  compact  matter.  It  is,  besides,  to  be 
noted  that  great  spaces  are  wanting;  tlie  sands  filling  up  the 
destroyed  part  of  the  polypier  are  washed  out  by  the  cuirents  in  the 
great  depths  where  there  axe  no  living  polypiers,  and  the  surface 
occupied  by  them  is  reduced  to  a  sixth  of  the  whole  coralhne  region, 
which  reduces  the  preceding  three-eighths  to  one-sixth.  The  shells 
and  other  organic  debris  will  probably  represent  a  fourth  of  the  total 
produce  in  relation  to  polypiers.  In  this  manner,  taking  everything 
into  account,  the  mean  increase  of  a  reef  camiot  exceed  the  eighth  of 
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an  inch  annually.  According  to  this  calculation,  some  reefs  which  are 
not  less  than  two  thonsand  feet  thick  would  require  for  their  formation 
a  hunrired  and  ninety-two  thousand  years. 

It  Ls  nec€3«ary  to  add,  however,  that  in  favourahle  cirenmatances  the 
increase  ot  tJie  masses  of  polypier  may  be  much  more  inpid.  Mr. 
Danvm  speaks  of  a  shij)  whith,  lia*ing  been  wrecked  m  the  Persian 
Gulf,  was  tnund,  attfli  hemg  submerged  only  twenty  months,  to  be 
covered  with  a  bed  of  polypieis  two  feet  m  thickness,  lie  also 
mentions  experiment",  made  by  Mi.  Allwi  on  the  toast  of  Madagascar, 
which  tend  to  prove  tlifit  in  the  space  of  six  months  certain  polypiers 
increased  nearly  three  feet. 
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neighbonrliood  of  all  the  coral  isiantb.  It  is  qtiite  cei-tain  tltat  tliese 
iaiande  are  often  found  not  fiir  from  extinct  volcanoes,  and  Sii-  Charles 
Lyell  liaa  puhHahed  a  very  eurioiis  map  in  connection  with  the  snh- 
ject  ;  nevertheless,  the  coincidence  does  not  abvays  exist.  We  liave 
already  remarked  on  the  theory  by  -which  Mr.  Darwin  seeks  to 
explain  the  complicated  conditions  of  the  phenomena.  The  espla^ 
nation  proposed  accounts  for  the  known  facta,  aa  well  as  the  present 
appearance  of  the  madreporic  islands.  The  circular  atolls  and  madi-e- 
poiic  Iraiiks  which  are  disposed  aa  a  sort  of  giitUe,  ai-e  princiiMlly 
formed  of  jiOMÏes,  miUepora,  and  astrea,  zoophytes  which  cannot  exist 
at  any  great  depth  in  the  ocean,  hut  which  swarm  on  the  rocks  at 
some  few  fathoms  only  helow  tlie  limita  of  the  tide.  These  animals. 
by  means  of  their  accamulated  débris,  soon  form  a  sort  of  coating 
round  the  island,  which  constitutes  the  littoral  reefs  :  this  marginal 
tongue  or  shoulder,  according  to  Mr.  Darwin,  is  the  first  stage  in  tho 
existence  of  a  madreporic  island.  At  this  point  the  author  intro- 
duces a  geological  cause,  namely,  a  great  subsiding  moTement  of  the 
soil,  in  which  the  madreporic  colony  is  sunk  under  the  water.  It  is 
evident  that  after  submersion  the  zoophyte  will  only  continue  to 
develope  itself  on  the  upper  surfiiee,  and  within  the  limits  which  its 
nature  pi-esciibes.  The  madrepores  exhibiting  their  gi-eatest  vitahty 
at  the  points  most  exposed  to  the  fury  of  the  waves,  it  will  be  near 
the  outer  edge  of  the  reef  tlmt  the  development  will  be  most  rapid. 
If  the  subsidence  of  the  island  thus  surrounded  should  still  continue, 
as  mountain  after  mountain  and  island  after  island  slowly  sink  beneath 
the  water,  fresh  bases  would  he  successively  afforded  for  the  growth  of 
the  corals,  and  the  outer  edge  elevated  by  their  continual  labour,  thus 
ti^ansforming  the  space  into  a  sort  of  circulai'  lagune.  The  madi-e- 
poiie  deposits  would  thus  form  an  isolated  girdhi,  and  the  lagune, 
which  occupies  the  centre,  would  become  deeper  and  deei>er  in  pro- 
portion to  the  lowering  of  the  soil.  This  is  the  second  stage  of  the 
madi'eporie  isle. 

The  existence  of  the  atolls  are  thus  subordLiiate<l  to  two  principal 
conditions:  the  progressive  subsidence  of  the  shore  waslied  by  the 
sea,  and  the  existence  of  coiul  formed  of  stony  polypiers,  the  growth 
and  multiplication  of  which  ai-e  extremely  rapid. 

It  follows  from  this  that  ma*lreporic  isles  cannot  exist  in  all  seas  ; 
that  they  only  have  their  birth  in  the  Tonid  zone,  or  at  least  near 
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the  Tropics,  for  it  is  only  in  these  regions  where  the  wiirmth  cxisis, 
BO  necessary  to  their  development,  that  the  madrepores  show  them- 
selves ill  greatest  abuadaiice. 

The  great  field  of  madreporic  formations,  in  short,  aro  found  in 
the  Wiii'm  parts  of  the  Pacific  Ocean.  It  is  from  this  point,  as  from 
a  common  centre,  round  which  are  ranged  the  series  of  madreporic 
isles  and  islets,  that  it  will  he  useful,  in  concluding  this  chapter,  to 
trace  tlieir  geographical  distribution.  We  borrow  the  materials  for 
this  from  Milne  Edwards's  tableaux  of  their  distribution  in  the 
principal  seas  of  the  world. 

It  is,  as  we  have  said,  only  in  the  warm  parts  of  the  Pacific  Ocean 
that  tlie  great  mass  of  these  ishmds  are  found.  They  give  bii-tli 
towards  tlie  south  to  the  group  of  atolls  known  as  the  archipelago 
of  the  Bashee  Islands  the  estieme  hmit  of  the  region  being  the  Isle  of 
Ducie.  A  multitude  oi  other  islands  of  the  same  nature  are  sparsely 
scattered  over  the  sea  up  to  the  cast  c  tst  of  Anstralia,  There 
are  enormous  areas  heie  in  which  every  sni^jle  island  is  of  coral  for- 
mation; and  JB  raised  to  the  height  at  which  the  waves  can  throw  up  frag- 
ments. The  Eadack  group  is  an  angular  squai-e,  four  hundred  miles 
long  hy  two  hundred  and  forty  broad.  Between  this  group  and  the 
low  Archipelago  itself,  eight  hundred  and  forty  miles  by  four  hundred 
and  twenty,  there  are  groups  and  single  islands  covering  a  linear  spa<.« 
of  more  than  four  thousand  miles.  To  the  north  of  the  Equator,  the 
archipelago  of  the  Caroline  Islands  constitute  a  very  considerable 
gi'oup  of  madreporic  foi'mation,  comprehending  upward'^  of  a  thousand, 
extending  in  a  broad  belt  over  nearly  forty  degree-f  of  longitude. 
On  the  other  haniT,  all  aloug  the  coaot  of  the  American  continent, 
round  the  Galapagos  and  the  Isle  of  Pâques,  we  find  no  trace  of 
them.  The  reason  assigned  is,  that  in  these  regions  a  great  current 
of  cold  water,  flowing  from  tlie  Antarctic  Pule,  so  intieh  lowers  the 
temperature  of  the  ten,  that  the  zoophytes  no  longer  possess  the  re- 
quKÎte  vigour. 

We  still  meet  with  atolls  in  the  Cliinese  Seaa,  and  madreporic 
barrier  reefs  aro  almndant  round  the  Marianne  and  Philippine  Islands. 
These  margmal  reel's  tbrm  also  an  imm^mKo  tract,  fi.-om  the  Isle  oi 
Timor,  along  the  south  ccast  of  Sumatra,  up  to  the  inland  of  Niuubnr, 
in  tlie  Bay  of  Bengsd. 

To  the  went  of  the  Indian  I'L'imihula,  thi>  MaLIivu  and  Lacfudi\c 
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Islands  form  the  extremity  of  another  group  of  atolls,  and  important 
madreporic  reefs,  which  extend  towai-ds  the  south,  by  the  JLildives 
aaid  the  Chagos  laianda  ;  they  consist  of  low  coral  formations,  densely 
clothed  with  cocoa-nut  trees.  The  Maldives,  the  most  southerly 
cluster,  include  upwards  of  a  thousand  islands  and  reefs  ;  the  Lacca- 
dives,  seventeen  in  number,  are  of  similar  origin.  The  Saya  do  Walha 
bank,  towards  the  south-east,  eonstitntes  a  further  group  of  madre- 
poric islets.  Finally,  tlie  coast  of  the  Mauritius,  of  Madagascar,  of 
the  Seychelles,  and  even  the  African  continent,  from  the  nortliern 
extremity  of  the  Mozambique  Channel  to  the  bottom  of  the  Eed  Sea, 
are  studded  mth  numerous  reefs  of  the  same  natui-e.  They  fail, 
however,  almost  completely,  along  the  coast  of  the  Asiatic  continent, 
where,  among  others,  the  waters  of  the  Euphrates,  the  Indas,  and  the 
Ganges,  enter  the  sea,  and  diversify  its  inliabitants.  The  western 
coa.st  of  Africa,  and  the  east  coast  of  the  American  continent,  are  almost 
entirely  destitute  of  great  madrepoiic  reefs,  but  they  abound  in  the 
Caribbean  Seas.  In  the  Gulf  of  Mexico,  where  the  vast  fresh-water 
cuiTent  of  the  Mississippi  debouches  into  the  sea,  they  are  unkuoiv-n. 
It  is  princiixJly  on  the  north  coast  and  upon  the  eastern  flanks  of 
the  chain  of  West  Indian  Islands  that  the  madi-eporic  reeÊ  show 
themselves  in  tliese  regions. 

The  polypes  which  have  prodaced  these  vast  ranges  of  islands 
would  be  set  down,  at  first  sight,  as  the  most  incapable  objects  in 
creation  for  accomplishing  it.  In  the  case  of  the  FemmtuUdie,  the 
skin  is  coriaceous,  strengthened  with  calcareous  particles  ;  tlie  interior 
is  a  fibrous  net-work  containing  a  transparent  jelly  in  the  squares,  and 
permeated  by  a  certain  number  of  longitudinal  cartilaginous  tubes  ;  the 
soft  part  is  «niformly  gelatinous,  but  the  skin  is  also  coriaceous,  with 
a  great  number  of  calcareous  spicula  placed  parallel  to  one  another, 
adding  greatly  to  its  strength  and  consistency. 

The  polype  are  placed  in  this  external  fleshy  crust  ;  their  position 
being  marked  by  an  orifice  on  the  surface,  distinguished  by  eight 
star-like  rays,  which  open  when  the  upper  portion  of  the  body  is  forced 
outwards,  in  which  state  it  resembles  a  cylindrical  bladder  or  nipple 
crowned  with  a  fringe  of  tentacula,  which  surround  the  mouth. 
Under  tliis  orifice  is  the  stomach,  occupying  the  centre  of  the  cylinder. 
The  space  between  tliis  stomach  and  the  outer  envelope  is  divided 
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into  eight  equal  compartments  or  cells  by  aa  many  thin  septa,  ori- 
ginating in  a  labial  rim  or  lip  l>etween  the  bases  of  the  t«Qtacnla,  which 
descend  through  the  cylinder  attached  on  the  one  side  to  the  inner 
tunic  of  the  body,  and  on  the  otlier  to  the  stomach,  which  is  thus 
retained  in  its  position. 

The  protruding  portion  of  the  polype  is  very  delicate,  the  int^i-nal 
viscera  being,  as  it  were,  euclosed  in  a  bladder  for.ned  of  two  very  thin 
membranes  in  intimate  union,  so  transparent  aa  to  permit  a  view  of 
their  ai-rangement.  At  the  base  of  the  body,  where  thickest,  it  coalesces 
with  tht!  bas(!  of  the  adjacent  polype  ;  thus  constituting  the  common 
cortical  portion  into  which  each  animalcule  retreats  at  will,  by  a  process 
in  many  respects  resembling  that  by  which  a  snail  dra\vs  in  its  horns. 
In  the  greater  number  of  Asterokhe  this  common  portion  secretes 
carbonate  of  lime,  \ihicli  is  deposited  in  the  meshes  of  its  tissues 
either  in  granules  or  in  crystalline  spiculaa,  which  imparts  a  solid 
consistency  to  the  whole.  The  inner  tissue  meanwhile  continues 
unaltered,  being  prolonged  tliroughout  the  polypiferous  mass,  lining  the 
ceil,  the  abdominal  cavity,  and  the  longitudinal  canals  which  permeate 
the  whole  polypier,  as  well  as  the  tiibulai-  net-work  with  which  the 
spaces  between  the  canals  is  occupied.  It  is  among  these  inner  tissues 
that  the  bnds  or  gemmte  are  generated,  by  whose  increase  and  evolution 
the  polype  mass  is  enkrged,  the  shape  and  size  depending  on  the 
majiner  in  which  the  buds  are  evolved  ;  for  in  some,  as  in  Feuuahi- 
lidw,  determinate  spots  only  have  the  appropriated  organization,  while 
in  others,  as  in  Alci/ouium,  the  generative  faculty  appears  to  be  unde- 
fined and  more  diffused. 


The  AOTiNiAiiiA. 

Here  we  loive  the  group  of  polypes  which  form  united  ftimilies. 
The  Sea  Anemones,  tif  which  tlie  Aditmi  are  the  type,  consist  of 
Zoantliaires,  which  produce  no  polypiers,  that  is  \a  say,  of  polypes 
whose  covering  remains  always  sotï,  and  in  whose  interior  notliinfj;  solid 
is  produced.  This  order  is  usmilly  divided  into  two  fiiniilies — the 
Adiniadte,  having  the  tentacles  ui  unintei'mpted  circles,  with  no 
eorallum,  and  the  Minijudinri ,  having  globose  bodies,  and  very  short 
tentacula. 

The  modern  aquarium  ex^wses  the  «ijcciat^ir  to  many  wondejful 
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Coiled  up  against  the  transparent  crystal  walla  of  the  basin. 
I  living  creatures  of  the  most  brilliant  shades  of  colour, 
and  more  resembling  fiowers  than  animals.  Supported  by  a  solid 
base  and  cylindrical  stem,  he  sees  tliem  tei-minate  like  the  corolla  of  a 
flower,  as  in  the  petals  of  the  anemone  :  these  are  the  animals  we  call 
Sea  Anemones — curious  zoophytes,  which,  as  all  persona  familiar  with 
the  sea  shoro  may  haye  observed,  are  now  seen  suspended  from  the 
rocks,  and  presently  buried  at  the  bottom  of  the  sea,  or  floating  on 
its  surface.  These  charming  and  timid  creatures  are  also  citlled 
Actinia,  as  indicating  their  disposition  to  form  rays  or  stars,  fmm  the 
Greek  àicrXv,  a  ray. 

The  body  of  these  animals  is  cylindrical  in  form,  terminating  be- 
neath in  a  museukr  disk,  which  is  generally  large  and  distinct,  en- 
abling them  to  cling  vigorously  to  foreign  bodies.  It  terminates  above 
in  an  upper  disk,  bearing  many  rows  of  tentacles,  which  differ  from 
eaeh  other  only  in  their  size.  These  tentacles  are  sometimes  deco- 
rated ivith  brilliant  colours,  forming  a  species  of  collarette,  consisting  of 
contractile  and  often  retractile  tubes,  pierced  at  their  points  mth  an 
orifice,  whence  issue  jeta  of  water,  which  is  ejected  at  the  will  of  tlie 
animal.  An-anged  in  multiples  of  cii-cles,  they  distribute  themselves 
with  perfect  regularity  round  the  mouth.     These  are  the  arms  of  this 


The  mouth  of  the  Actinia  opens  among  the  tentacles.  Oval  in 
form,  it  communicates  by  means  of  a  tube  with  a  stomach,  broad  and 
short,  which  descends  vertiealiy,  and  abuts  by  a  large  opening  on  the 
visceral  cavity,  the  interior  of  which  is  divided  into  little  cells  or 
chambers.  These  cells  and  chambers  are  not  all  of  the  same  dimen- 
sions ;  in  parting  from  the  cyHndrieal  walls  of  the  body,  they  advance, 
the  one  increasing,  the  others  getting  smaller,  in  the  direction  of  the 
centre.  Moreover,  they  have  many  kinds  of  cells,  which  dispose  them- 
selves in  their  different  relations  with  great  regulaiity — their  tenta- 
cula,  which  correspond  with  them,  being  arranged  in  circles  radiating 
more  or  less  from  the  centre. 

The  stomach  of  the  sea  anemones  fulfills  a  multitude  of  functions. 
At  first,  it  is  the  digestive  organ  ;  it  is  also  the  seat  of  respiration  ;  and 
is  unceasingly  moistened  by  the  water,  which  it  passes  tlirough,  imbibes, 
and  ejects.  The  viscera!  cavity  absorbs  the  atmospheric  air  contained 
in  the  watei-  ;  for  the  stomach  is  also  a  lung,  and  through  the  same  orgau 
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it  ejects  ita  young  !  In  short,  the  reproductive  organs,  the  eggs,  anil 
the  krvœ,  are  all  connecied  with  tlie  tentacles  or  arms.  In  the  month 
of  September  the  eggs  are  fecuntlated,  and  the  larvte  or  emhryos  de- 
veloped. As  I"rédol  says  in  "  La  Monde  de  la  Mer,"  "  these  animals  hear 
their  young,  not  upon  their  arms,  but  in  their  arms.  The  larvas 
generally  -pass  from  the  tenta^ula  into  the  stomach,  and  are  afterwards 
ejected  from  the  mouth  along  with  the  rejecta  of  their  food— a  most 
singular  formation,  in  which  the  stomach  breathes,  and  the  mouth 
serves  the  purposes  of  accouchement — ^iacta  which  it  would  be  dlihcult 
to  beheve  on  other  than  the  most  positive  evidence." 

"  The  Daisy-hke  Anemones  {Sagartia  heUis — Gosse),  in  the  Zoo- 
logical Gardens  of  Paris,"  says  Frédol,  "freijGently  throw  up  little 
embryos,  which  are  dispersed,  and  attach  themselves  to  various  parts  of 
the  aquarium,  and  finally  become  miniature  anemones  exactly  like  the 
parent.  An  actinia  which  had  taken  a  very  copious  repast  ejected  a 
portion  of  it  about  twenty-four  hours  later,  and  in  the  middle  of  the 
ejected  food  were  found  thirty-eight  young  individuals."  According 
to  Dalyell,  an  accouchement  is  here  a  fit  of  indigestion. 

The  lower  class  of  animals  have,  in  fiict,  as  the  general  basis  of 
their  organization,  a  sac  with  a  single  opening,  which  is  applied,  as 
we  have  seen,  to  a  great  variety  of  uses.  It  receives  and  rejects  ;  it 
swallows  and  it  vomits.  The  vomiting  becomes  necessary  and  habi- 
tual— the  normal  condition,  in  short,  of  the  animal — and  is  perliaps 
a  source  of  pleasui'e  to  it,  for  it  is  not  a  malady,  but  a  function,  ami 
even  a  function  multiphed.  In  the  sea  anemone  it  expels  the  escre  ■ 
ment,  and  lays  its  eggs  ;  in  others,  as  we  have  seen,  it  even  serves 
the  purposes  of  respiration  ;  so  that  the  animal  flowers  may  probably 
be  said  to  enjoy  their  regular  and  peiiodical  vomit. 

The  sea  anemones  multiply  tlieir  species  in  another  manner.  On 
the  edge  of  their  base  certain  bud-hke  excrescence  may  often  be  ob- 
eerve<l.  These  buds  are  by  and  by  transformed  into  embryos,  which 
detach  themselvœ  from  the  mother,  and  soon  become  individuals  in 
all  respects  resembling  her.  This  mode  of  reproduction  greatly  re- 
sembles some  of  the  vegetative  processes.  Another  and  very  singular 
mode  of  reproduction  has  been  noted  by  Mr.  H(^g  in  the  case  of 
Adinia  œillet.  Wishing  to  detach  this  anemone  from  the  aquarium, 
this  gentleman  used  every  effort  to  effect  his  purpose;  but  only 
succeeded,  after  violent  esortions,  in  tearing  the  lower  («irt  of  the 
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aDÎnial.     Six   port   us      m   u  Î     tU  li  I  tu  tb    ^1  all      t  t! 

aquarinm.     At  the  e  d  ot  eglit  I  y      ttemjts  nee    ^   u  ma  le  to 
detach  these  fragme  ts    b  t  it  was  ob&e    etl  i\  th  much  a  i^  ise  that 
they  shiitiik  from  tbf  to  cb  a   1   ont  w.ted  thems  Ives     Each    (  them 
soon  became  crow    d      th  a  1  ttle  ro     of  te  tac  ila  a   1  finallj  ea  1 
fragment  became       e  v  anemo  e      Ev  ry  j  ■»  t    t  tl  es     t  a  ge     e 
tures  thus  becomesaBi.iarrtte  be    ^    hen  lei  ched     h  etlemutilat  I 
mother  continaea  tie       it  noth    j,  1  ad  1   j  jie  e  Î    In  short    1 1  la 
long  been  known  tl  at  tl  e     a  anem  nes  n  ay  b      ut  1  ml  fr  m  1  ml 
mutilated,  divided  i  d  huM  v  led     On    j  irt  ot  tl  e  bol        t  oti    s 
q^uickly  replaced.     Cut  off  tl  e  tenta  1  i  of        a  tu  n   i   1  tl  y      e 
replaced  iu  a  sho  t  t  a     an  1  tl  e  esj  er  me  t      av  1  e     j  e  t  I    n 
definitely.     The  esj  e  im  nts  made  bv  M  T  embley  of  t  e      a    [ 
tlie  fresh-water  pi  1  p  were     pe  te  1  by  tl  e  Al  be  D  c  |uema  e      tl  e 
sea  anemones.     He  mutilate  la  1  torme  tedtlmnal      11      j 
The  parts  cut  off  co  tmned  to  h  e  and  tl  e  mntal  tetl     ei  tu  e  1  d  tl 
power  of  reprodncmg  the  parts  of  wh  ch   t  1   d  bein  1  pived     To 
those  who  accuse  1  the   ^Ihe  ot     r  city    u  th  s  to  t       g  tl     \o 
creatures,  he  repl   I  that  so  i      fr  m  be  n"  a     u     of    ufi  r  n„  to 
tliem,   "  he   had   in  reused   tl        t    m  ol    1  fe    and   r  ne  ed   the  i 
youth." 

The  Aetiniadm  vary  hi  their  habitat  from  pools  near  low-watei'  mark 
to  eighteen  or  twenty  fathoms  water,  whence  they  have  been  di'edged 
up.  "  They  adliere,"  aaya  Dr.  Johnston,  "  to  rocks,  shells,  and  other  es- 
traneous  bodies  by  means  of  a  glutinous  secretion  from  theii'  enlargetl 
base,  but  they  can  leave  their  hold  and  remove  to  another  station 
whensoever  it  pleases  them,  either  by  gliding  along  with  a  sluw  and 
almost  imperceptible  movement  (lialf  aninthuifi^emmutes),  asis  then 
usual  method,  or  by  reversing  the  body  and  using  the  tentacula  for  tlie 
purpose  of  feet,  a»  Keaumui  asserts  and  as  I  ha^e  onte  witiie'^ed,  or, 
lastly,  mtlatmg  the  bodj  with  watei,  so  as  to  rendei  it  nioie  buoyant, 
they  detach  themselves,  and  aro  diiven  to  a  distance  by  the  nmdom 
motion  of  the  naves  They  teed  ai  shnmps,  small  Lnihs,  whelks  and 
similar  shelled  moUusca,  and  probably  on  all  animals  biought  witliin 
their  reach  whose  stiength  or  agibty  is  insufficient  to  extricate  them 
from  the  grasp  of  their  numeions  tentacula,  for  as  thf*ie  organs  can 
l)e  inflected  in  any  duectiou,  and  ..çreatly  lengthened,  they  aie  capabL 
of  being  apphed  to  c^erv  ponit,  and  adheie  by  suction  with  lonaidet 
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uljle  tenacity,  tlirowiug  out,  accordiug  to  (ïaûituer,  of  tliciu  wbolo 
siuËice  a  immber  of  extremely  minute  sucka'S,  wliieh,  stiukiug  fast  to 
the  sniall  protntei-ancea  of  the  stin,  prodnce  the  sensation  of  ronghneas, 
wliich  is  so  fiU'  from  l>eing  painful  that  it  even  cannot  be  called  dis- 
agceealile, 

"  The  size  of  the  prey  is  frequently  ui  unseemly  disproportion  to 
the  preyer.  hebig  often  cipial  iu  hulk  to  itself.  I  had  once  brought 
me  a  spetîmon  of  A.  crasb/ivriiis,  that  might  have  Ijeen  originaDy  two 
inches  in  «hiimeter,  which  had  sumeliow  cuntrived  to  swallow  a  valve 
of  Pec-iin  mttxiinus  of  the  size  of  an  ordinary  saucer.  The  sliell, 
fced  witliin  the  stomach,  ^vns  so  plficpd  as  to  divide  it  completely  into 
two  halves,  so  that  the  biMiy,  stretched  tensely  over,  had  liecome 
thin  and  flattened  hke  a  pancake.  All  communication  between  the 
inferior  portion  of  the  stomacli  and  the  mouth  waf*  of  course  prevented  ; 
yet,  instead  of  enuiciating  and  dying  of  atrophy,  the  animal  had  availed 
itself  of  what  undoubtedly  hnd  liecn  a  -very  raitoward  accident  to  in- 
crease its  enjoyment  and  its  chance  of  double  fitre.  A  new  mouth, 
furnished  mtli  two  rows  of  munerous  teiitacula,  was  ojwned  up  on 
what  had  been  the  base,  and  lal  to  the  under  stomach  ;  the  individual 
had  indepd  become  a  sort  of  Siamese  twin,  but  with  greater  mtimacy 
and  extent  in  its  unions  !" 

'ilie  sea  anemones  pass  nearly  all  their  life  fixed  to  Fome  rock,  to 
whieh  they  seem  to  have  taken  root,  'i  here  they  live  a  sort  of  un- 
conaeious  and  obtuse  existence,  gifted  with  an  instinct  >o  obscure 
tliat  they  are  not  even  conscious  of  the  prey  in  their  vicinity  until  it 
is  actually  in  contact,  when  it  seizes  it  in  its  month  and  swallows  it. 
Nevertheless,  though  habitually  adherent,  they  can  move,  gliding  and 
creeping  slowly  by  successive  contractile  and  relaxing  movements  of  the 
Ijody,  extending  one  edge  of  theh'  base  and  rehixing  the  opposite  one. 

At  the  approach  of  cold  weather  the  Adiniadm  descend  iuto  the 
deepest  water,  where  thev  find  a  more  agreeable  temperatm-e. 

We  have  said  that  the  tea  anemones  are  scarcely  possessed  of  vital 
instmct;  but  they  ai'e  capable  of  certain  voluntary  moTements. 
Under  the  influence  of  hght,  they  expand  their  tentacles  as  the  daisy 
displays  its  florets.  If  the  animal  is  touched,  or  the  water  is  agitated 
in  its  neighbourhood,  the  tentacles  close  inunedmtely.  These  tenta- 
cles appear  occasionally  to  serve  tlie  purpose  of  ofl'ensive  arms.  Tlio 
hand  of  the  man  who  lias  touched  them  Ijecomes  red  jtnd  inflamef.!. 
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M.  Hollard  has  seen  small  mackerel,  two  to  three  inches  long,  perish 
when  touched  by  the  tentacles  of  the  Green  Actinia  (  Comadis  viricUs — 
Allman),  This  is  a  charming  little  animal;  "the  brilliancy  of  ita 
colours  and  the  gi^eat  elegance  of  its  tentacular  crown  when  fully 
expanded,"  says  Professor  Allman,  "  render  it  eminently  attractive  ; 
hundreds  may  often  be  seen  in  a  single  pool,  and  few  sights  will  be 
retained  with  greater  pleasure  by  the  naturalist  than  that  presentetl 
by  these  little  zoophytes,  as  they  expand  their  green  and  rosy  crowns 
amid  the  algse,  mlUei^res,  and  plumy  corals,  co-tenants  of  tlieii'  rock- 
covered  vase," 

The  toxological  properties  of  the  Actinia  have  been  attributed  to 
certain  special  cells  full  of  liquid;  but  M.  Hollard  beheves  that  these 
effects  are  neither  constant  enough  nor  sufficiently  general  to  con- 
stitute the  chief  function  of  these  organs,  which  ai-e  found  in  all  the 
species  and  over  their  whole  surface,  external  and  internal.  Though 
quite  incapable  of  discerning  their  prey  at  a  distance,  the  sea  ane- 
mone seizes  it  with  avidity  when  it  comes  to  offei'  itself  up  a  victim 
If  some  adventurous  little  worm,  or  some  young  and  sluggish  crustacean, 
happens  to  mfHe  the  exijanded  involuctum  of  an  actinia  m  its  hizy 
progress  through  the  water,  the  animal  stiikes  it  at  once  with  its  ten- 
tacles, and  instinctively  sweeps  it  into  ita  open  mouth.  This  Lahit 
may  be  observed  in  any  aquarium,  and  is  a  favomite  spectacle  at  the 
"  Jai-din  d'AccHmitation  "  of  Paris  at  noon  on  Sunday  and  Wednt'^day, 
when  the  aquatic  animals  are  fed.  Small  morsels  of  food  are  tliiown 
into  the  water.  Prawns,  shnmps,  and  other  erostaceans  and  zoophytes 
inhabiting  this  medium,  chase  the  moreels  as  they  sink  to  the  bottom 
of  the  basin  ;  but  it  is  otherwise  with  the  Actinia  ;  the  morsels  glide 
downwards  within  tlie  twentieth  part  of  an  inch  of  their  crown 
without  its  presence  being  suspected.  It  requires  the  aid  of  a  pro- 
pitious wand,  directed  by  the  hand  of  the  keeper,  to  guide  the  food 
right  down  on  the  animal.  Then  its  arms  or  tentacles  seize  u^wii 
the  prey,  and  its  repast  commences  fortliwith. 

The  Actinia  aro  at  once  gluttonous  and  voracious.  They  seize 
their  food  with  the  help  of  the  tentacula,  and  engulf  in  their 
stomach,  as  we  have  seen,  substances  of  a  volume  and  consistence 
which  contrast  strangely  with  their  dimensions  and  softness.  In  less 
than  an  hour,  M.  Hollard  observed  that  one  of  thœe  creatures  voided 
the  sliell  of  a  niusaul,  and  disposed  of  a  crab  all  fo  its  liaixlest  jjarts  ;  nor 
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was  it  slow  to  reject  these  hard  parts,  by  turning  its  etomach  inside 
ont,  as  one  might  turn  out  one's  pockety  in  order  to  empty  it  of  its 
wntents.  We  have  seen  in  Dr.  Johnston's  acconnt  of  A.  crassieorms 
tliat  when  threatened  with  deatli  hy  hunger-,  from  having  swallowed  a 
shell  which  separated  it  into  two  halves,  at  the  end  of  eleven  days  it 
had  opened  a  new  mouth,  provided  with  separate  rows  of  tentacula. 
Tlie  accident  which,  in  ordinary  animals,  wonH  have  left  it  to  perish 
of  hunger,  became,  in  the  sea  anemone,  the  source  of  redoubled  gaa- 
tronomical  enjoyment. 

"  The  anemones,"  Frédol  tells  us,  "  are  voracions,  and  full  of  energy  ; 
nothing  escapes  their  gluttony;  every  creatnre  which  approaches 
them  is  seized,  engulfed,  and  devoured.  Noverthelees,  with  all  the 
power  of  their  mouth,  their  insatiable  stomachs  cannot  retain  the  prey 
they  have  swallowed.  Iji  certain  eiix;amstances  it  contrives  to  escape, 
ill  othere  it  is  adroitly  snatched  away  by  some  neighbouring  marauder 
moi-e  cunning  and  more  active  than  the  anemone. 

In  Pl,  IV.  are  represented  the  principal  species  of  Anemone  usually 
observed  in  the  aquarium.  Figs.  1,  2,  and  8,  A.  suhaiu,  is  surmised 
by  Johnston  to  be  the  young  of  A.  effoeta  (Linn.)  It  is  also  quoted  as 
a  synonyme  of  Anthea  cerms,  from  Drayton's  stanza  ; 

"  Aiitlica  of  the  flnwors,  that  linth  a  gtiieral  clini>;e, 
Aiul  Syiiux  of  the  wteils,  that  gitiw  iiimn  the  marge." 

Fig.  4,  Pht/madis  Sanciœ  HeJenm  (Edw,);  Fig.  5,  A.  cajiensh 
(Lesson);  Fig.  6,  A.  Peruviana  (Lesson);  Fig.  7,  A.  Sandiv  Cathe- 
rin,i3;  Fig.  8,  A.  amethysttna  (Quoy);  Fig.  9,  Comaciis  viridis 
(Mihie  Edwards). 

"  It  is  sometimes  oteerved  in  aquariums  that  a  shrimp,  which 
has  seen  tlie  prey  devoured  from  a  distance,  wOl  throw  itself  upon  the 
ravisher,  and  audaciously  wrest  the  prey  from  him  and  devour  it  before 
liis  eyes,  to  his  great  disappointment.  Even  when  the  savoury  morsel 
has  been  swallowed,  the  slirimp,  by  gi'eat  exertions,  succeeds  in  ex- 
ti-aeting  it  from  the  stomach.  Seating  itself  upon  the  extended 
disk  of  the  anemone,  with  its  small  feet  it  prevents  the  approach  of 
the  tentacles,  at  the  same  time  tliat  it  inserts  its  claws  into  the 
digestive  cavity  and  seizes  the  food.  In  vain  the  anemone  tries  to 
conti-act  its  gills  and  chise  its  mouth.  Sometimes  tlie  conflict  between 
the  scdentaiy  zoophyte  and  the  vagrant  cmstaecan  becomes  serions. 
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When  tliD  former  is  strong  ami  robust,  tlie  aggrcsaion  is  repelled,  and 
the  shrimp  rana  the  risk  of  sitpplementing  the  repast  of  tlie  anemone." 

If  ths  actinias  ai-e  Yoracious,  they  can  also  support  a  prolonged  period 
of  fasting.  They  have  been  known  to  Hve  two  and  even  three  years 
without  having  received  any  noni-ishment* 

Althongh  the  sea  anemone  is  said  to  he  delicate  eating,  man  derives 
very  Httle  benefit  from  them  in  that  respect.  In  Provence,  Italy,  and 
Greece,  the  Green  Actinia  is  in  great  repute,  and  Dicquemare  speaks  of 
A.  cramcornis  aa  delicate  food.  "  Of  all  the  kinds  of  sea  anemones,  I 
would  prefer  this  for  the  table  ;  being  boiled  some  time  in  sea  water, 
they  acquire  a  finn  and  palatable  consistence,  and  may  then  be  eaten 
with  any  kind  of  sauce.  They  are  of  an  inviting  appearance,  of  a 
light  shivering  texture,  and  of  a  soft  white  and  reddiali  hue.  Their 
smell  is  not  unlike  that  of  a  warm  crab  or, lobster."  Dr.  Johu.ston 
admits  the  tempting  description,  and  does  not  doubt  their  being  not 
less  a  lusnry  than  the  sea  ui-chins  of  the  Greelss,  or  the  snails  of  the 
Roman  epicures,  but  he  was  not  induced  to  test  its  truth.  Eondeletius 
tells  us,  having,  a.s  Dr.  Johnston  thinks,  A.  craesiconiis  in  view,  that  it 
brings  a  good  price  at  Bordeaux.  Admia  diaiUhm  also  is  good  to 
eat,  quoth  Dicquemare,  and  Plancns  directs  the  cook  to  dress  it  afta' 
tbe  manner  of  dressing  oystei-s,  with  which  it  is  frequently  eaten. 
Actinia  eoriaeea  is  found  in  the  market  at  Kochefort  during  the 
months  of  January,  Febmary,  and  March.  Its  flesh  is  said  to  be 
both  delicate  and  savoury. 

With  these  general  considerations,  we  proceed  to  note  some  of  the 
more  remarkable  genera  and  species  of  these  biteresting  creatures. 
Among  these,  the  species  represented  m  Pj,.  IV.  are  those  uHunlly 
seen  collected  in  such  aquariums  as  those  of  the  Zoological  Gardens  of 
London  and  the  Gardens  of  Acclimatization  of  Paris. 

Tlie  fli'st  section  of  the  Adiniadm,  according  to  Milne  Edwai-ds,  in- 
cludes the  Common  Actinia,  the  feet  of  which  are  broad  and  adlierent, 
the  lateral  walls  soft  and  imperforate.  To  this  section  belongs,  among 
other's,  the  genera  Anemonia,  Aetinia,  and  Metridluiu. 

The  Green  Actinia  (A  ■viridis)  has  very  numerous  tentacuhi,  some- 
times as  many  as  two  hundred,  exceeding  in  length  the  lu-eadth  of  the 
body,  of  a  fine  hrawnlsh  or  olive  green,  and  roae-coloiu-ed  at  the  exti-emit  j. 
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'l-'Le  tnmk  is  of  a  grcj    l^e  Iw      tl      Ik'îl-nn      tl 

greenish  rays.  This  «iptites  s  jl  ntful  m  the  Meliter  a  ean  d 
in  the  Channel.  "When  atticheT  to  the  verti  al  %iiea  ot  a  lock  a 
little  helow  the  sui-face  ot  the  witei  u  wl  ch  j  osit  o  t  ft  ee 
on  the  shores  of  the  Me  1  te  Tanea  the  t^nta  le«  hang  snspe  letl  ai  f 
the  animal  had  no  power  k  11  jhy  them  m  the  r  radiate  form  bot 
when  fixed  horizontally  u  a  calm  sea  the>  a  e  sp  ead  o  t  n  all  1  ec 
tions,  and  are  kept  in  i  sfe  te  nf  continual  ag  tatinn  it  long  mane 
like  tentaenla,  folly  exj^wnled  float  anil  lance  them  sel  8  the  water 
in  spite  of  the  action  of  the  va  e«  pie'ieut  n"  most  nterestm"  sj^ec 
tacle  as  it  displays  ite  beauties  a  few  feet  below  the  passing  boat. 

A.  dianihvs  (Ellis),  having  a  number  of  synonymes,  is  represented 
in  Pl.  V.  Fig,  1  ;  its  body  is  smooth  and  cylindrical  ;  the  disk  marked 
in  tlie  centre  with  elavate  radiating  haiïds;  tentacula  numerous, 
in.'egular,  the  outer  small,  and  foi-ming  round  the  margin  a  thick 
filamentous  fringe.  This  species  attaches  itself  to  rocks  and  shells 
in  deep  water,  or  within  low-water  mark,  to  which  it  permanently 
attaches  itsell',  and  cannot  lie  removed  withoct  organic  injury  to  the 
base.  When  conti'acted,  the  body  presents  a  thick,  short,  eub-eylbi- 
drical  form,  aboat  three  inches  long,  and  one  and  a  half  in  diameter, 
and  alxhut  five  inches  when  fully  expanded  ;  the  skin  is  smooth,  of  an 
nuiform  olive,  whitish,  cream,  or  flesh  coloui-.  The  centime  of  the  disk 
is  ornamented  with  a  circle  of  white  kinds,  radiating  from  the  mouth, 
the  lamellie  running  across,  the  circumference  being  perceptibh' 
through  the  transjiarent  skin.  From  the  naiTow,  colourless  inter- 
spaces between  the  lamellaa  the  tentacula  originate.  "  They  are 
placed,"  says  Dr.  Johnston,  "between  the  mouth  and  the  margin, 
which  ifl  encircled  by  a  dense  fringe  of  incontestable  beauty,  composed 
of  innumerable  short  tentacnla  or  filaments,  forming  a  thick,  fnrry 
border."  In  Pl.  V.  Fig.  2  we  have  probably  Gaertner's  Antliea  cereus, 
the  body  of  which  is  a  light  chestnnt  colour,  smooth,  sulcated  length- 
wise, with  tentacnla  rising  from  the  disk  to  the  number,  in  aged 
animals,  of  two  hundred.  Sagarlia  viduaia—Qo^e,  {Fig.  4)  has  the 
Ixxly  adherent,  cylindrical,  without  a  skin,  destitute  of  warts,  emitting 
capsuliferous  filaments  from  pores;  nettbng- threads  short,  densely 
armed  with  a  brush  of  hairs  ;  tentacles  conical.  A.  pieta  (Pl.  TV. 
Fig.  (J),  which  Professor  Edward  Forl>es  changes  to  Adamsia  paJlmla, 
is  dewcriljod  by  Mr.  Adiims,  who  first  discovered  it,  "as  loiigitndi- 
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nally  sulcated,  having  the  edges  of  the  base  crcnatcd  ;  the  lower  part 
an  obscure  red,  and  the  upper  part  transparent  white,  marked  with 
fine  purple  spots;  the  outer  circumference  of  the  aperture  has  a 
narrow  stripe  of  pink.  AVheu  expanded,  the  superior  division  of 
the  body  seems  formed  of  membrane.  From  perforated  wai-ts  placed 
without  oi-der  on  the  out«r  coat,  issued  white  filamentous  substances 
variously  twisted  together."  "I  have  observed,"  he  adds,  "similar 
bodies  ejected  from  the  mouths  of  aU  the  species  of  this  genus  which 
have  fallen  within  my  notice." 

A.  •mes&iiihryaiitliemum  (Johnston). — The  A.  equina  of  Lesson 
(Pl.  IV.  Fig.  6),  known  in  France  as  the  Cul  d'ane,  is  extremely  common 
in  the  Channel  on  roeka  between  the  tide  marks.  It  attaches  itself 
chiefly  to  rocks  beaten  by  the  waves  and  exposed  to  view  at  the  moment 
of  reflux.  The  body  is  from  two  to  three  inches  in  height,  and  from  an 
inch  to  an  inch  and  a  half  in  diameter  ;  hemispherical  when  contracted, 
it  resembles  a  bell  perforated  at  the  summit,  dibted  mtD  a  cylinder. 
When  fully  extended  the  tentacula  are  nearly  equal  to  the  height  of  the 
body,  of  a  uniform  liver  colour,  or  olive  green,  and  sometimes  streaked 
with  blue,  having  a  greenish  line  either  continuous  or  in  spots,  the  base 
generally  of  a  greenish  colour  encirclal  with  an  azure  blue  Hue,  often 
streaked  with  red.  The  tentacula  are  termmated  by  a  small  pore.  Its 
colour  is  variable,  but  generally  it  is  of  a  violet-red.  Sometimes  it 
presents  round  spots  of  a  fine  green  ;  at  other  times  it  is  only  of  a 
greenish  hne  ;  the  edge  of  the  feet  have  a  narrow  border  of  red,  ^yith 
green  and  blue  beneath, 

Melridium  dimiihus  has  a  thick  body  with  russet  grey  skin,  the 
disk  strongly  lohed,  thin  and  transparent  round  the  mouth;  the 
tentacula  very  numerous,  very  short,  and  occupying  a  broad,  strong 
zone  upon  the  disk.  The  mesial  hnes  are  whitish  and  wide  apart  ; 
externally  Uiey  are  closer,  papihform,  and  brown.  This  species  is 
found  on  stones  and  shells  in  the  North  Sea  and  in  the  Channel. 

The  verrucous,  or  warty  section  of  the  Adiniadie,  liave  the  lateral 
walls  of  the  body  covered  with  agglutinated  tubercles,  and  well- 
developed  feet.  To  this  section  belongs  the  Coriaceous  Cereua,  Adinia 
erassieornis  (Johnston),  and  A.  senilis  (Hollard  and  Dicquemare),  which 
seems  to  vary  in  habit.  HoUai'd  describes  them  as  frequently  buried 
in  the  sands  on  the  shore,  while  Cocks  describes  them  "  as  attaching 
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themselves  tt  '.htllh  mil  tjnt  m  ilmp  w  itti  oi  ittitli  d  n  the 
littoral  to  the  nitles  of  rocks  in  eieyices  or  on  the  tate  of  clean  stones 
in  sheltered  places  The  lody  is  \aregated  g  een  aid  red  the 
tentacles  thick    hort  and  gipyish  witL  I 

The  Anemones  beloDf,mg  to  the  f  lui  th 
section,  or  tap  rooted  ictinia  have  the 
base  small,  and  terminitmg  m  a 
rounded  point  and  the  body  much 
elongated,  as  in  Ediiurdsw  Cahmoi 
fha  {Fig,  80)  in  which  the  hod^ 
is  non-adherent  somewhat  worm  like 
having  the  mouth  and  tentât  «h  seited 
on  a  retractile  colmnn  the  lonci  ex 
trenuty  inflated  memhnnon  ind  le 
tractile 

In  the  great  lamily  of  the  Actinia 
rians  Milne  Edwards  forms  a  spetnl 
group  ot  the  Ph-vllactnite  In  thi 
group  the  polypes  are  simple  fleshy 
and  pitsent  it  nee  simple  and  cim 
posite  t^-ntiLuli  Suth  \h  PhjU idi'i 
prœlexfa  (Fig.  81),  which  is  found  in  "^  "'•  «""'"•■"  «-""""'J '"h'---*'> 
the  neighbourhood .  of  Bit)  Janeiro.  The  zoophyte  fixes  iteelf  upon 
the  rocks  on  the  sea  shore,  and  covers  itself  with  sand.  Its  trunk, 
of  cylindrical  form,  is  of  a  flesh-colour,  with  vertical  lines,  having  red 
points.  The  interior  tentacles  form  two  simple  elongated  rows  ;  the 
exterior  tent^cles  are  spatulate  and  lolied,  not  very  unlike  the  leaves 
of  the  oak. 

Another  group,  that  of  the  Thalassianthidse,  is  distinguished  from 
the  preceding  by  having  all  ita  tentaeula  short,  pinnate,  and  branching, 
or  papuliferous.  One  species  only  is  known,  T.  ns^er,  of  a  slate  colour, 
which  inhabits  the  Eed  Sea. 

In  the  last  group  of  Actiniadœ,  as  arranged  by  Milne  Edwaiils,  the 
polypes  occur  in  clusters,  and  are  multiplied  by  bnds,  rising  from  a 
common  creeping,  root  like,  fleshy  Irase  ;  they  thus  present  a  sort  of 
coriaceous  polypier,  as  in  Zoanthus  socialia  (Fig.  82),  In  the  British 
Ohamiel  this  species,  which  I>r.  Johnston  has  named  Z.  CoucliU,  after 
Mr.  Conch,  jun-,  is  found  along  the  Cornish  coast,  on  flat  slates  and  rocks. 
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ill  deep  water,  and  from  one  to  ten  leagues  from  the  shore.  It  is  very 
small,  resemhHng  botli  in  sliape  and  size  a  spht  pea.  When  living,  its 
Burfece  la  plaui  but  ^landulai  becoming  comioated  when  preserved 
AVhen  semi  exj  an  led  which  ib  its  la\  ounte  state  it  elevates  itself  to 
twice  its  oidmary  height  becoming  contiactal  abtut  the  middle  lite 
an  hour  glass.  When  the  cieature  is  full>  expanled  the  teutacola 
beeome  distendcl  ml  cl  n    t  1  t     1    it  t!  f  !       tl     t  tl     fn  ner^c 


diameter  of  the  body  ;  and  they  are  generally  dai-ker  at  their  ex- 
tremities than  towarcls  the  base.  Like  all  the  Actiniadœ,  the  present 
species  possess  a  power  of  considerably  altering  its  eliape  ;  sometimes 
the  month  is  depressed,  and  at  others  it  is  elevated  into  an  obtuse  cone. 
"  This  is  one  of  the  most  inactive  of  its  order,"  says  Mr.  A.  Couch  ; 
"  for,  whether  in  a  state  of  contraction  or  expansion,  it  will  remain  so 
for  many  days  without  apparent  change.  In  its  expanded  state  a 
touch  will  make  it  contract,  and  it  will  commonly  remain  so  for  many 
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la\a  The  hailing  connecting!  ml  is  flit  thm  iia  i  \  j^kilulai 
and  of  the  eami  texture  i.  the  poljpe  sometimei  enlarcçicg  into  «ouall 
J  apilloiy  eminences  which  as  they  become  enloir^el  hec  me  levelopel 
n  to  polypps 


MiSYAIlINIAXS. 

Tlie  Jlini,  idimans  arcui  to  n  pitseiit  among  the  Zoanthairîa  the  form 
ppoiih.n   tn  thi    IVuikituU  among  the  Alevonians.     In  the  case  ot 


these  ftnimals,  tlie  l)ase  of  the  body,  hi  place  of  extending  itself  in 
disk-like  form,  in  order  to  grapple  with  the  rock  and  other  projectioi 
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at  the  bottom  of  the  sea,  turns  itself  inwards,  forming  a  sort  of  purse, 
ivhich  seems  to  imprison  the  air.  From  this  results  a  sort  of  hydro- 
static apparatus,  aided  by  which  the  animals  can  float  in  the  water  and 
transport  themselves  from  one  place  to  another.  The  Blue  Miuyadc 
{Minyas  cyanea — Fig.  83)  will  serve  as  a  type  of  this  family;  ita 
globose,  melon-like  form  is  of  azure  blue,  studded  with  white  wart-like 
excrescences  ;  it  is  ilattened  at  its  two  estremities  in  ita  state  of  con- 
traction, and  it  has  three  rows  of  tentacnla,  which  are  short,  cylindrical, 
and  white.  The  internal  organs  are  of  a  delicate  rose  colour.  Cuvier 
places  this  species  among  the  Echinodermata,  hut  the  observations  of 
Lesneur  and  Quoy,  who  were  acquainted  with  the  living  animal,  place 
it  among  the  Actiniadœ.  Many  of  the  species,  which  are  usually 
fixed,  are  still  capable  of  swimming  and  of  inflating  their  suctorial 
disks  ;  therefore  it  is  by  no  means  certain  that  the  free  habit  of  Mùii/cm 
et/anea  is  constant. 
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ACAlEPItK     Oil   SEA   NETTLES. 


The  clas3  Acalephte,  from  aicaX^^ij,  a  nettle,  so  called  from  the 
stinging  properties  which  many  of  them  possess,  include  a  great 
number  of  radiate  animals  of  which  the  Medusee  are  the  type.  They 
form  the  third  class  of  Cuvier's  zoophytes.  The  Acalephœ,  forming 
the  first  order,  are  characterised  as  floating  and  swimming  in  the  sea 
by  means  of  the  contraction  and  dilation  of  their  bodies,  their  substance 
being  gelatinous,  without  apparent  fibres. 

The  great  genns  Mednsœ  is  characterised  by  having  a  disk,  more 
or  less  convex  above,  resembling  a  mushroom  or  expanded  umbrella — 
the  edges  of  the  umbrella,  as  well  as  the  mouth  and  suckers,  being 
more  or  less  prolonged  into  pedicles,  which  take  their  place  in  the 
middle  of  the  lower  surface  ;  they  are  furnished  with  tentacula,  varying 
in  form  and  size,  which  have  given  rise  to  many  subdirâions,  with 
which  we  need  not  concern  ourselves. 

The  substance  of  the  disk  presents  an  uniform  cellular  appearance 
internally,  but,  the  cellular  substance  being  very  soft,  no  trace  of 
fibre  is  observable.  Taken  from  the  sea  and  laid  upon  a  stone,  a 
Medusa  weighing  fifty  ounces  will  rapidly  diminish  to  five  or  sis 
grains,  sinking  into  a  sort  of  deliquescence,  from  which  Spalanzani 
concluded  that  the  sea  water  penetrated  the  organic  texture  of  its 
substance,  and  constituted  the  principal  volume  of  the  animal.  Those 
which  have  cilia  round  their  margins  have  also  cellular  bands  ninning 
along  their  bases,  and  most  of  the  projectile  and  extensile  tentacula  and 
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filaments  liave  sacs  and  caiiaJs  containing  fluids  at  their  roots.  Suckers 
are  also  found  at  tbe  extremities,  and  along  the  sides  of  these  tentacles 
in  several  genera  are  suckers,  by  which  they  are  able  more  securely  to 
catch  their  floating  prey,  or  to  anchor  themselves  when  at  rest.  The 
indications  of  nerves  or  nervons  system  are  too  slight  to  be  received  as 
evidence,  although  Dr.  Grant  observed  some  structure  which  he  thought 
could  only  belong  to  a  nervooB  system,  and  Ehrenberg  thought  he  ob- 
served eyes  in  Medusa  aurita,  as  well  as  a  nervous  circle  formed  of  four 
ganglion-like  masses  disposed  round  the  mouth.  But  most  naturalists 
seem  to  be  of  opinion  that  touch  is  the  only  sense  of  which  any  con- 
clusive proof  can  be  advanced. 

Here  we  behold  a  class  of  bell-shaped  semi-transparent  organisms, 
which  float  gracefully  in  the  sea — a  great  family  of  fragile,  wandering 
animals,  constituted  in  a  most  extraordinary  manner.  They  look  like 
floating  umbrellas,  breeches,  or,  better  still,  floating  mushrooms,  the 
footstalk  replaced  by  an  equally  central  body,  but  divided  into  diver- 
gent lobes  at  once  sinuous,  twisted,  and  fringed,  so  that  one  n  at  fiist 
tempted  to  take  them  for  a  species  of  root.  The  edges  of  the  iimbrelk 
or  mushroom  are  entire  or  dentate,  sometimes  elegantly  figured,  often 
ciliate,  or  provided  with  long  filiform  appendages  which  float  veitically 
in  the  water. 

Sometimes  the  animal  is  uncolourod,  and  limpid  as  crystal  ;  some- 
times it  presents  a  slightly  opaline  appearance,  now  of  a  tender  blue, 
or  of  a  delicate  rose  colour  ;  at  other  times  it  reflects  the  most  brilliant 
and  vivid  tints. 

In  certain  species  the  central  parts  only  are  coloured,  showing 
brilliant  reds  and  yellows,  blues  or  violets,  the  rest  being  colourless. 
In  others  tbe  central  mass  seems  clothed  in  a  thin  iridescent  or 
diaphanous  veil,  like  the  light  evanescent  soap-buhble,  or  the  trans- 
parent glass  shade  which  covers  a  group  of  artificial  flowers. 

The  Acalephœ  are  animals  without  consistence,  imbued  with  much 
water,  so  that  we  can  scarcely  comprehend  how  they  resist  the  agita^- 
tion  of  the  waves  and  the  force  of  the  currents  ;  the  waves,  however, 
float  without  hurting  them,  the  tempest  scatters  without  killing  them. 
When  the  sea  retires,  or  they  are  withdrawn  from  their  native  waters, 
their  substance  dissolves,  the  animal  is  decomposed,  they  are  reduced 
to  nothing  ;  if  the  sun  is  ardent,  this  disorganisation  occurs  in  the 
twinkling  of  an  eye,  so  to  speak. 
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When  tlie  Modusœ  travel,  tlieir  convex  part  is  always  kept  in 
advance,  and  slightly  ohliqne.  If  they  are  touched  while  swimming, 
even  lightly,  they  contract  their  tentacula,  fold  up  their  umbrella, 
and  sink  into  the  sea.  Like  Ehrenherg,  M.  Kolliker  thought  he  dis- 
eovered  visiial  and  auditory  organs  in  an  Oceania,  and  Gegenbauev 
ttought  he  detected  them  in  other  genera,  such  as  Ehizostoma  and 
Pelagia.  Tlie  eyes  are  said  to  consist  of  certa,ia  small,  hemispherical, 
cellulose,  eoloared  masses,  in  which  are  sunk  small  crystalliiie  globules, 
the  free  parts  of  which  are  perfectly  naked.  The  supposed  auditory 
appar-atus  is  seated  close  to  these  organs;  they  are  small  vesicles 
flUed  with  hq^fiid  ;  the  eyes  Laving  neither  pupil  nor  cornea,  and  the 
ears  without  opening  or  ai'eh. 

But  it  is  in  their  i-eproduction  that  these  evanescent  beings  present 
the  most  maiTellous  phenomena.  At  one  period  of  the  year-  the 
Medusa}  are  chtuged  with  numbers  of  very  minute  eggs,  of  the  most 
lively  colours,  which  ate  suspended  in  large  festoons  from  their 
floating  bodies.  In  some  cases  these  eggs  develop  themselves  grafted 
to  their  bodies,  and  are  only  deta<;hed  at  maturity.  In  otlier  cases 
the  laiTie  prodirced  bear-  no  resemblance  to  the  mother;  tliey  axe 
elongated  and  veimiform,  broad  at  then  extremity  ;  we  speai  of  the 
microscopic  leeches,  which  have  vibratile  cilia,  scarcely  i^erceptible,  by 
which  they  execute  tlie  most  lively  motions.  At  the  end  of  a  ceiiahi 
time  they  are  transformed  into  polypes,  and  fiimislied  with  eight 
tentacnla.  This  preparatory  sort  of  animal  seems  to  possess  the  faculty 
of  reproduction  by  means  of  certain  buds  or  tnbercles  which  develop 
themselves  on  tlie  surfiice  of  the  body,  and  also  by  filaments  whicb 
start  up  here  and  there,  so  tliat  a  single  individual  originates  a 
numeixms  colony.  This  polype  is  subjected  to  a  transformation  still 
more  remarkable  ;  its  structure  becomes  complex,  its  body  articulate, 
and  it  seems  to  be  composed  of  a  dozen  disks  piled  one  upon  the 
other,  like  the  jars  of  a  voltaic  pile  ;  the  upper  disk  is  convex,  and  is 
sepai^ated  from  the  colony  after  a  convulsive  effort  ;  it  becomes  free, 
and  an  excessively  small,  star-Hke  Medusa  is  the  result  ;  eveiy  disk, 
that  is,  every  individual,  is  isolatetl  one  after  the  other  in  the  same 
manner. 

Thus  of  the  sexual  zoophytes  which  propagate  their  kind  according 
to  the  usual  laws  ;  but  others  engender  young  which  have  no  resem- 
blance to  the  parent  zoophyte  at  all  :  in  this  respect  they  ai'e  neuter. 
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tliat  is,  non-sexual  or  againous.  These  axe  produced  by  budding,  or 
fissiparity,  from  individnala  like  themselves.  Tliey  can  also  give 
sexual  distinctions  ;  but  before  this  change  takes  place  the  creature, 
which  was  simple,  is  transformed  into  a  composite  aninial,  and  it  is 
from  its  disaggregation  that  individrials  having  sesiial  organs  are 
produced,  the  process  being  that  which  has  been  called  alternate  gene- 
ration. It  goes  on  in  a  perfectly  regular  manner,  although  it  is  a  ia*:i 
tliat  the  young  never  resemble  their  mothere  but  their  grandmothers. 

This  gieat  lamily  of  Zoophytes  Gosse  divides  mto 

BiseopliOia  having  the  iKidy  m  the  form  of  a  cntulai  disk,  more  or 
less  eoii\e\  and  imihrella  shajied  movin^  by  ilteniatti  coiiti'actioiis 
and  expansions  ol  the  disk 

(Ménophoiit  body  cjhndi leal  moimg  i>y  means  of  many  parallel 
rims  of  tiîia  set  m  longitudinal  hues  on  the  suitaœ 

Sojihonopho)  a  body  irreoulai  without  central  digestive  cavity  like 
the  otheis  having  soLkmg  oi^ans  and  movra^,  hy  means  of  a  con- 
tractile Ctt\ity  or  hy  an  vessels 

The  Disc  phon  -ae  a^iiii  ->ubdivided  mto  Gi/mnophtJialmafa, 
hii-----'  -'  i-'-Mvc 


ss  "  .""^Jri^^S^^  '-^■'  - 


cavity,  circulating  vessels  proceedhig  to  the  mai'giit  quite  simple  or 
branched  ;  and  Slef/aiiojAthahitafa.  having  the  cyi'  wpecks  protected  by 
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inenibraiioiia  lioods,  or  lolxsd  coveimf,'-  Liimliituio  -^essils  miuli 
rumiiied,  tmd  imitecl  mth  a  network  Ot  the  Gymnoplitlnlmata  T-e 
have  an  example  in  ^uerea  violaeea  (Fig  84)  m  which  thr  disk  i^ 
sUghtly  convex,  glass-like  iii  appearance,  and  famished  all  lonnd  with 
very  short,  slender,  thread-hke,  violet  colonred  tentacnla,  with  niiulat 
ing  vessels,  eight  in  nnmbei',  quite  simple,  and  o\anes  placed  on  them , 
liednncle  wide,  expanding  int«  man;  broad  and  lon^  fimgeJ  lobes 


iJ^*ar'gajaicai!«i!fc^fea--jgg!-:gB 


The  feteginophthahnata  mc  ude  the  Medusadie  proper  m  which  the 
umbel  !•>  hemisi  hen  tl  with  numeio  is  maigmiil  tentacles  c  ght  eyes 
covPiel  by  1  lef.  f  i  oyaiies  torn  chamheis  four  frmged  aima  witl 
a  ccnti-al  and  foni  lateia!  oijeum^S  Âurdia  a%r  ta  (Fig  S5)  is  heie 
reprGii.ente  1  as  a  type  of  the  gioip  it  is  ^lentif  il  m  the  Baltic  and 
has  been  eareMly  studied  by  the  Swedish  natoi'alists.  Rosenthal  has 
made  its  anatomy  his  special  study.  Sars  lias  also  made  it  the  snbject 
of  obaa-vations.     In  the  same  group  wo  find  tlio  Pelag'ui  cywneUa 
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ol'  Péron,  whose  body  is  globose,  scolloped  nitli  i^lit  niaigi  1  ti.ii 
taeles,  peduncles  ending  in  four  leaf-like,  furlelowed  arms  unikl  at 
the  base,  having  four  ovaries,  and  appendages  to  the  stomadi  niOioufc 
orifices. 

The  Pdagia,  as  the  name  implies,  belong  to  the  deep  sea  P  no 
tiluea  has  a  transparent,  glass-hke  disk,  of  i  leddish  blown  cilim  nul 
warty  appearance.  It  is  found  in  the  MeJitenane-in  about  the  coast 
near  Nice,  and  is  still  more  plentiful  on  the  coast  cf  Sicily,  and  on  the 
African  coast.  Another  speaies,  P.  fcinopyta  h  verj  common  in  the 
Atlantic  and  Pacific,  between  the  Tropics.  The  natuiahst  Lesson  met 
whole  banks  of  them  in  the  e^juatorial  ocean  about  the  twent\ 
seventh  degree  north  latitude  and  the  twenty  second  degiee  west  Ion 
gitnde.  Dming  the  night,  this  species  emits  a  buUmnt  phc-ihoric 
light,  and  living  individuals,  which  Lesson  saeceeded  m  preseiung 
esliibited  great  luminosity  in  the  dark.  This  medusa  is  lemaikable  f  ji 
its  semi-spherical  disk,  slightly  depressed  ombilicate  at  the  sammit 
a  little  compressed  at  the  edges,  and  densely  biifetlmg  on  the  suifiiee 
with  small  elongated  warts,  but  regtdaidy  festooned  along  the  edges. 
In  colour  it  is  a  delicate  rose. 

The  animals  which  constitute  tliis  class  of  Zoophytes,  and,  in  formur 
times,  BO  curious  and  so  imperfectly  known,  were  designated  Pdypo- 
medusœ,  in  order  to  remind  as  that  at  one  time  they  were  called 
Medusfe,  and  at  others  ranged  among  the  Polypes.  It  has,  however, 
been  recently  discovered  that,  shortly  after  they  issue  from  the  egg, 
these  zoophytes  show  themselves  in  the  form  of  polypes,  and  thai:,  at  a 
later  period,  they  assume  the  animal  form,  to  which  we  give  the  name 
of  medusK.  These  animals  are,  then,  true  proteans  :  hence  the  very 
considerable  difficulty  of  studying  them — difficalties  which  have  long 
redaced  naturalists  to  despair.  Even  now  then-  history  is  too  obscure 
and  too  complicated  to  justify  us  in  presenting  it,  except  in  its  geneiul 
features.  We  shall,  therefore,  content  ourselves  here  with  a  descrip- 
tion of  the  best  known  sjjecies  of  the  class  only — those,  namely,  which 
have  particularly  attracted  the  attention  of  natuiulists,  and  which  are, 
at  the  same  time,  of  a  nature  to  interest  our  readers. 

The  class  of  Diaeophorœ  may  be  divided  into  four  orders  or  families, 
namely  : 

I.  Thu  HïiiBAiij.E,  liiiviiig  uiiiyle,  naked,  gGlatinnuH,  aiib-cyliiidiical.  but  n'ly  i'dii- 
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tmctile  stems,  mutable  in  tbrm,  iniiiitli  encircled  wilii  a  single  scries  of  graiiiilouj  fili- 
form tentucdla. 

n.  8ERTL'i,AniAi)«,  plaiit-liko,  liorny  polypiers,  rooted  and  varionsly  hrancliod,  filled 
with  semi-fluid  oi^!;rmic  palp,  tLe  polypes  eoatained  within  scaale  cells  disposed  along 
tlie  Hules  of  the  main  stem  or  branelilcts,  but  nuver  letminul. 

III.  Medcsaile.  Umliul  hemiaplieticsl,  with  marginal  tentaeula  ;  having  eight 
eyes  covered  by  lubes,  four  ovaries,  four  cells,  four  fringed  dtidh,  a  central  upeuini;, 
and  four  lateral  openings. 

IV.  SipnoNOPHOBA,  having  the  animals  double,  and  bell-shaped,  one  fitting  inlo 
the  cavity  of  the  other  ;  in  Dypliyei  the  animal  has  a  large  air-vessel  witli  nanieiims 
tentoculu  ;  in  Flij/ialia,  tlie  animal  slrelclies  over  a  cartilaginous  plane. 

The  true  form  of  the  Mednfa.  does  not  appear  in  the  two  fii'st  orders. 


Hyde  AID  a;. 

The  Hydraidœ  ave,  according  to  modern  naturalists,  Discoplioraj 
arrested  in  tlieir  development.  TLey  corapreliend  the  single  genus 
Hydra,  of  which  many  species  are  known,  whose  habits  and  métamor- 
phoses it  will  he  onr  object  to  particnlarise. 

Hydra  mJgaris  inhabits  stagnant  ponds  and  slowly-mnning  waters. 
It  is  of  an  orange-brown  or  red  colour,  the  intensity  of  the  colour  de- 
^lending  on  the  nature  of  its  food,  becoming  almost  blood-red  when  fed 
on  the  small  crimson  worms  and  larvse  to  be  found  in  such 'places. 
M.  Lament  even  succeeded  in  colouring  them  blue,  red,  and  white,  by 
means  of  indigo,  ctfirmine,  and  chalk,  withont  any  real  penetration  of 
the  tissue,  the  huds  from  them  acijairing  the  same  colour  as  the  mother, 
while  the  cohioi  of  the  ova  retains  its  natural  tint,  even  when  the 
Hydra  mothei  has  been  fed  witli  coloured  substances  during  the  pro- 
gress of  this  mode  of  reproduction.  The  tentaeula,  usually  seven  or 
eight  m  numbei,  never  exceed  the  length  of  the  body,  tapering  insen- 
sibly to  a  point 

Hydra  viridis,  the  fresh-water  polype,  being  more  immediately 
within  the  sphere  of  our  observation,  naturally  presents  itself  to  our 
notice.  It  is  common  in  ponds  and  still  waters.  It  was  noticed  by 
Pallas,  who  was  of  opinion  that  oflspring  was  produced  from  every  part 
of  the  body.  De  Elainville,  on  the  contrary,  was  of  opinion  that  offspring 
was  always  produced  from  the  same  place  ;  namely,  at  the  junction  of 
that  part  which  is  hollow  and  that  which  is  not.  Yan  der  Hoven, 
the  Leydeu  professor,  agrees  with  Palks,  and  Dr.  Johnston's  opinions 
accord  with  Pallas.     The  green  Hydra  is  common  all  over  Europe,  iu- 
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liabiting  brooks  filled  with  her)>age— attaeting  itself  particularly  to  tlic 
duckweed  of  stagnant  ponds,  and  more  especially  to  the  ttnder  surface  of 
the  leaf.  The  animal  is  reduced  to  a  small  greenish  tubalar  sac,  closed 
at  one  of  its  extremities,  open  at  the  other,  and  hearing  round  this  open- 
ing from  six  to  ten  appendages,  very  slender,  and  not  exceeding  a  line 
in  breadth.     The  tubuloua  sae  is  the  body  of  the  animal  (Fig.  87). 


itsahfll.    3.  Krdraofnaluniliis  s      he.       ap  floa     g      od 

The  opening  is  at  once  its  mouth  and  the  entrance  to  the  digestive 
canal  ;  the  appendages,  the  tentacula  or  arms. 

The  Hydras  have  no  lungs,  no  Hver,  no  intestines,  no  nervous  system, 
no  heart.  They  have  no  organ  of  the  senses,  except  those  which  exist 
in  the  mouth  and  the  akin.  The  anns  or  branches  are  hollow  inter- 
nally, and  communicate  with  the  stomach.  They  are  provided  with 
vibratile  ceUa,  furnished  with  a  great  number  of  tuberosities  disposed 
spirally,  and  containing  in  their  hit«rior  a  number  of  capsules  provided 
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each  with  a.  sort  of  lillet  Thcst  tlireu.ds  wliieh  arp  of  extreme  tena- 
city, are  thrown  ont  wliLn  the  animal  ih  iriitated  l>y  contact  with  any 
strange  body.  We  may  'iee  the-^e  filaments  wrapping  themselves  round 
their  prey,  sometimes  even  ptnetiating  its  substance,  and  eflettually 
subduing  the  enem}  The  green  Hydra  his  thus  a  very  simple 
organisation.     Nevertheless  it  would  be  a  mistake  to  say  the  animal 


,    HyJta 


lis  (Trai 


was  imperfect,  for  it  poesesses  everything  necessary  for  its  nourishment 
and  for  the  propagation  of  its  species. 

There  are  learned  men  who  have  composed  hundreds  of  volumes,  who 
have  pnbhshed  whole  libraries— natnralists  and  physicists  who  have 
written  more  tlian  Voltaire  ever  penned,  but  whose  names  are  utterly 
forgotten.  On  the  other  hand,  there  are  some  who  have  left  only 
two  or  three  monograms,  and  yet  their  names  will  live  for  ever.  Of 
this  number  is  the  Genevois,  A,  Trembley.  This  writer  published  in 
1744  a  "Memoir  on  the  Fresh-water  Polypes."   In  this  little  work  he 
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rceorded  his  observations  on  some  of  these  animais  of  smallest  dimen- 
sions. He  Hmited  himself  even  to  two  sets  of  experiments  :  he  turned  the 
fresh-water  polypes  outside  in,  and  he  multiplied  it  by  cutting  it  up. 
These  experiments  npon  this  little  creature,  which  few  persons  had 
seen,  have  sufficed  to  secure  immortality  to  his  name.  Trembley  was 
tutor  to  the  two  eons  of  Count  de  Bentinck,  He  made  his  observa- 
tions at  the  country-house  of  the  Duteh  nobleman,  and  he  had,  as  he 
assures  us,  "  frcçiuent  occasion  to  satisfy  himself,  in  the  case  of  his 
two  pupils,  that  we  can  even  in  infancy  taste  the  pleasures  de- 
rivable from  the  studies  of  Nature  !"  Let  ns  hope  that  this  thought, 
uttered  by  a  celebrated  naturalist,  who  spoke  only  from  what  he  knew 
himself,  may  remain  engraved  on  the  minds  of  our  younger  readers. 

Trembley  established  by  his  observations,  a  thousand  times  repeated, 
that  Hydra  virtdis  can  be  turned  outside  in,  as  a  glove  may  be, 
and  so  completely  that  what  was  the  external  akin  of  the  zoophyte 
becomes  its  internal  skin,  and  this  without  injury  to  the  animal,  which 
a  day  or  two  after  this  revolution  resumes  its  ordinary  functions.  Such 
is  the  vitality  of  these  little  beings  that  the  external  skin  soon  fulfills 
all  the  functions  of  a  stomaeh,  digesting  its  food,  while  the  intestinal 
tube  expanding  its  exterior  performs  all  the  functions  of  an  external 
skin  ;  it  absorbs  and  respires.  But  we  shall  leave  Trembley  to  relate 
his  very  remarkable  experiments.  "  I  attempted,"  he  says,  "  for  the 
first  time  to  turn  those  polypes  inside  out  in  the  month  of  July,  1741, 
but  unsuccessfully.  I  was  more  successful  the  following  year,  having 
found  an  expedient  which  was  of  easy  execution.  I  began  by  giving 
a  worm  to  the  polype,  and  put  it,  when  the  stomach  was  well  filled, 
into  a  little  water  which  filled  the  hollow  of  my  left  hand.  I  pressed 
it  afterwards  with  a  gentle  pinch  towards  the  posterior  extremities. 
In  this  manner  I  pressed  the  worm  which  was  in  the  stomach  against 
the  mouth  of  the  polype,  forcing  it  to  open— continuing  the  pinching- 
pressure  until  tlie  worm  was  partly  pressed  out  of  the  mouth.  When 
the  polype  was  in  this  state  I  conducted  it  gently  out  of  the  water, 
without  damaging  it,  and  placed  it  upon  the  edge  of  my  hand,  which  was 
simply  moistened,  in  order  tliat  the  polype  should  not  stick  to  it.  I 
forced  it  to  contract  itself  more  and  more,  and,  in  doing  so,  assisted  in 
enlarging  the  mouth  and  stomach.  I  now  took  in  my  right  hand  a 
thick  and  pointless  hoar's  bristle,  which  I  held  as  a  lancet  is  held  in 
bleeding.  I  approached  its  thicker  eud  to  the  posterior  extremity  of  the 
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polype,  which  I  piesscil  until  it  enteied  the  'itomach,  whieii  it  does  the 
more  easily  since  it  m  empty  at  this  i  lace  and  much  enlarged.  I 
continued  to  advance  the  bristle  and  in  proportion  as  it  advanced,  the 
polype  became  more  and  moie  inverted  When  it  came  to  the  worm, 
by  which  the  mouth  is  kept  open  on  one  side,  and  the  posterior  part 
of  the  polype  is  parsed  thron.h  the  mouth  the  creature  is  thus  turned 
completely  inside  out,  thee\teiior  superficies  of  the  polype  has  become 
the  interior." 

The  poor  animal  would  be  justified  in  feeling  some  surprise  at  its 
new  situation — disagreeably  surprised  we  may  add,  for  it  makes  every 
imaginable  effort  to  recover  its  natural  position,  and  it  always  succeeds 
in  the  end.  The  glove  is  restored  to  its  proper  form,  "  I  bave  seen 
polypes,"  says  Trembley,  "  which  have  recovered  their  natural  exterior 
in  less  than  an  hour,"  But  this  would  not  have  served  the  purpose 
of  our  esperimenter.  He  wished  to  know  if  the  polypes  thus  turned 
outside  in  could  live  in  tliis  state  ;  he  had  conseijuently  to  prevent 
it  from  rectilying  itself,  for  which  purpose  a  needle  was  run  through 
the  body  near  the  mouth — in  other  words,  he  impaled  the  creature 
Ivthen    k 

It  k  ti  o  fo  1  jiolype  only  to  be  sp  tteJ  ays  Tr  uHey 
It  s  m  fa  t  ery  u  all  th  g  as  w  shall  e  f  r  thus  rev  ed  a  1 
p  tted  th  y  1      al       It  [  ly    s  f    oth       ha  1 1  aj  j  ne  1 

I  ha  e  seen  a  loljf  says  tl  s  e  ous  e  penm  ut  r 
nsile  o  t  wl  h  las  eaten  a  m  11  m  t  o  da  alt  r  tl 
t  on  II  ave  1  d  on  n  tl  at  st  te  f  r  mo  th  n  two  >  a 
ha  m  It  pi  ed  n  tl  at  condit  on 

Eav  n  expe  nted  sue  es  f  illy  my  elf  I  as  les  o  is  ot  1  a  n 
the  test  o  y  ot  tl  ers  jjalle  f  I  rm  n  p  ns  on  the  l]ect 
M  AUamand  was  persuade  1  to  [ut  1  s  ha  1  to  the  w  rk  wl  h  he 
Id  w th  th  same  uc  s  I  h  d  met  with  He  1  a  lo  e  mo  e 
ha  g  s  e  ded  m  \  ermanently  turn  g  spe  me  i  h  h  had  b  e 
jrevi  ly  t  r  el  and  wlch  otn  tole  ntl  rr  n  rfel 
state  ;  he  has  seen  them  eat  soon  after  both  operations  ;  finally,  he  has 
turned  one  for  the  third  time,  which  lived  some  days,  but  perished 
without  having  eaten  anything,  although  it  did  not  appear  that  its 
death  was  the  r^ult  of  the  operation." 

AVe  have  said  that  the  Hydra  viridis  has  neither  brain,  nervous 
system,  heart,  muscular  rings,  lungs,  nor  liver;  the  organs  of  the 
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senses — namely,  those  of  sight,  hearing,  and  of  smell— have  also  been 
denied  the,m.  Kevertlieless,  they  act  as  if  they  possessed  aU  these 
senses.  Oh  Nature  !  how  hidden  are  thy  eecreta,  and  how  the  pride 
of  man  ia  humbled  by  the  mysteries  which  aurround  thee^hy  the 
spectacles  which  strike  his  eyes,  and  which  he  attempts  in  vain  to 
explain  ! 

Trembîey  states  that  the  fresh-water  polypes,  having  no  muscular 
ring,  can  neither  extend  or  contract  themselves,  nor  can  they  walk. 
If  kiuched,  or  if  the  water  in  which  they  are  immersed  is  suddenly 
agitated,  they  are  certainly  observed  to  contract  more  or  less  forcibly, 
and  even  to  inflect  themselves  in  all  directions  ;  and  by  this  power 
of  extension,  of  contraction  and  inflection,  they  contrive  to  move 
from  place  to  place  ;  but  these  movements  are  singularly  slow,  the 
ntmost  space  they  have  been  observed  to  traverse  being  about  eight 
inches  in  the  twenty-four  hours. 

Painfully  conscious  of  his  powers  of  progression,  however.  Le  has 
fotmd  means  of  remedying  it,  and  the  aquatic  snail  is  his  atoed  ;  he 
creeps  upon  the  shell  of  this  mollusc,  and  by  means  of  this  improvised 
mount  he  wiU  make  more  way  in  a  few  minutes  than  he  would  in  a 
day  by  his  own  unassisted  efibrts. 

The  Hydra  viridis,  although  destitute  of  organs  of  sight,  are  never- 
theless sensible  of  light  ;  if  the  vase  containing  them  is  placed  partly 
in  shade  and  partly  in  the  sun,  they  direct  themselves  immediately 
towards  the  light  ;  they  appreciate  sounds  ;  they  attach  themselves  to 
aquatic  plants  and  other  floating  bodies.  "Without  eyes,  without 
brain,  and  without  nerves,  these  animals  lie  in  wait  for  their  prey, 
recognise,  seize,  and  devour  it.  They  make  no  blunder,  and  only 
attack  where  they  are  sure  of  success.  Tbey  know  how  to  flee  from 
danger  ;  they  evade  obstacles,  and  fight  with  or  fly  before  their  enemies. 
There  are,  then,  some  powei-s  of  reflection,  dehberation,  and  pre- 
meditated action  in  these  insignificant  creatures  ;  their  hi&tory,  in 
short,  is  calculated  to  fill  the  mind  with  astonishment. 

Trembley  insists  much  upon  the  address  which  the  Hyeh-a  employs 
to  secure  its  prey  :  by  the  aid  of  its  long  anus,  smjiU  aiiiniids,  which 
serve  to  nourish  it,  are  seized,  for  it  ia  carnivorous,  and  even  passably 
voracious.  Wonna,  small  insects,  and  larvse  of  dipteixius  insects  are 
its  habitual  prey.  When  a  woi-m  or  woodlouse  in  passing  its  portals 
1  to  tfluch  them,  the  polype,  taking  the  hint,  seizes  upon  the 
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Avaiiilei-er,  twining  its  fiexiLlu  arms  roiiud  it,  and,  directing  it  i-a])idly 
towiirdu  ite  niontli,  swallowM  it.  Trenibley  amiisod  himself  by  fealing 
the  Hydi-a,  -while  lie  obsei-ved  the  mannei-  in  which  it  devoured  its  prey. 
"  Wlien  its  arms  ivere  extended,  I  have  put  into  the  water  a  wood- 
louse  or  a  smidl  wonu.  As  soon  as  the  woodlouse  feels  itself  a  prisoner 
it  struggles  violently,  swimming  about,  and  di'awing  the  ann  which 
holds  it  from  side  to  side  ;  but,  however  delicate  it  may  appear,  the 
aim  of  the  polype  is  capable  of  considerable  resistance;  it  is  now 
giwliially  di-awn  in,  and  other  arms  come  to  its  assistance,  while  the 
polype  itself  approaches  its  prey  ;  presently  the  woodlo\iae  finds  itself 
engaged  with  all  the  anns,  which,  by  curving  and  contracting, 
gradually  bnt  inevitably  approach  the  month,  in  which  it  is  soon 
engulfed."  Fredol  also  notices  a  singular  iiuit.  "  The  small  worms, 
even  when  swallowed  by  the  polype,"  he  says,  "fi.'equently  try  to 
escape  ;  but  the  ravisher  retams  them  by  plunging  one  of  its  arms 
into  the  digestive  cavity  !  What  an  admimhle  contrivance,  by  which 
the  worms  are  digested  while  the  ann  is  respected  !" 

The  food  of  the  fresh-water  Hydra  influences  the  colour  of  then- 
bodies  in  consequence  of  the  thinness  and  transparency  of  their 
tissues  ;  so  tliat  the  I'eddish  matter  of  the  woodlouse  renders  them 
red,  while  other  food  renders  them  black  or  gi-een,  according  to  its 
prevailing  eoloni-  ! 

The  midtiplieation  of  these  creatures  taltes  place  in  three  different 
ways:  1.  By  eggs.  2.  By  buds,  after  the  manner  of  vegetables. 
3.  By  separation,  in  which  an  individual  may  be  cut  hito  two  or  many 
segments,  each  reproducing  an  individual. 

We  shall  only  say  a  few  words  on  the  firat  mode  of  reproduction. 
The  eggs,  according  to  Ehrenberg,  come  to  maturity  in  the  H.  viridis 
at  the  base  of  the  feet,  where  the  visceral  cavity  terminates.  They 
are  carried  during  seven  or  eight  days,  and  determine  by  their  iàll  the 
death  of  the  animal.  When  the  Hydra  has  laid  its  eggs,  according  to 
M.  Laurent,  it  gradually  lowers  itself  until  it  covers  them  with  half 
its  body,  which,  spreading  out  and  getting  proportionably  thin,  passes 
into  the  condition  of  a  homy  substance,  that  glues  the  eggs  disposed  in 
a  circle  round  the  body  to  plants  and  other  foreign  snbstancfts.  She 
ends  her  career  by  dying  in  the  midst  of  her  ova. 

Trembley  has  studied  with  great  care  the  mode  of  reproduction  by 
budding— a  prjcess  which  seems  to  prevail  in  the  snmmer  months. 
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The  bmla  wliieh  are  to  form  tlie  yoimg  polype  ap^ieii  on  tl  l  ^iiifice 
of  the  boily  as  httle  spherical  excrescences  tenmnatnii^  m  a  ijoiiit 
A  few  steps  fitrtlier  toward  maturity,  and  it  assumes  a  conical  mA 
finally  a  cyhndrical  fonii.  The  arma  now  Ijegin  t  )  push  ont  at  the 
anterior  extremity  of  the  young  anima!  ;  the  postenor  extiemity  hy 
which  it  is  attached  to  the  mother  contracting  hy  degrees  until  it 
i  only  to  touch  her  at  one  point.  Pinally  the  sepaiation  k- 
.,  the  mother  and  the  yoimg  acting  in  ecncert  to  produLe  the 
entrance  of  tliis  interesting  polypule  into  the  woild  Each  of  them 
take  with  their  head  and  arms  a  sti^ong  point  of  support  upon  some 
neighbouring  body;  and  a  small  effort  suffices  to  piocure  the  sep na- 
tion ;  sometimes  the  mothei'  cliarges  hei-self  with  the  effort,  sometimes 
the  young,  and  often  hoth. 

When  the  yonng  polype  is  separated  from  the  mothei  it  'îwmis 
about,  and  executes  all  the  movements  peculiar  to  adult  mimais  The 
entrance  into  life  and  the  virile  age  takes  place  ^\ith  these  ]ein_,s  at  cue 
and  tlie  same  moment.  Infancy  and  youth  are  auppiessed  m  tins 
little  world. 

Bo  long  as  the  young  polype  remains  attached  to  the  mother,  she  is 
the  nurse  ;  hy  a  touching  change,  the  yonng  polype  nui-ses  her  in  his 
tm-n.  In  shoit,  the  stomach  of  the  mother  and  her  young  liavo 
communication;  so  that  the  prey  swallowed  by  the  parent  passes 
pai-tially  into  the  stomach  of  her  progeny.  On  the  other  hand,  while 
still  attached  to  the  mother,  the  little  ones  seize  the  prey,  which  they 
share  in  their  turn  with  their  parent  hy  means  of  the  communication 
Nature  has  arranged  between  the  two  organisms. 

In  the  course  of  his  experiments  Ti-embley  states  another  feet  still 
more  remarkable. 

Upon  a  young  polype  still  attached  to  its  mother  he  observed  a  new 
polype  or  polypule,  and  upon  this  unborn  creature  was  another 
individual.  Thus  thre«  generations  were  appended  to  the  mother, 
who  canied  at  once  her  son,  her  grandson,  and  great-grandson, 

"  In  observing  the  young  polypes  still  attached  to  their  mother," 
says  Trembley,  "  I  have  seen  one  which  had  itself  a  little  one  which 
was  just  issuing  from  its  body  ;  that  is  to  say,  it  was  a  mother  while 
yet  attached  to  its  own  mother.  I  had  in  a  short  time  many  yomig 
polypes  attached  to  their  mothers  which  had  ali-eady  had  throe  or  four 
little  ones,  of  which  some  were  even  perfectly  formed.     They  fished 
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for  wooillice  like  othera,  and  tliey  ate  tliwit.  Nor  is  thiw  all.  I  iiavt^ 
seeu  a  inotlier-j>olype  which  liacl  carried  its  third  gmerafion.  From 
the  little  one  which  she  had  produced  issued  another  little  one,  aiid 
from  tliis  a  third," 

Charles  Bennet,  the  niitunilist  of  Geneva,  says  wittily,  that  a 
polype  thus  chai^ged  with  all  its  descendants  constitutes  a  living 
genealogical  ti-ee. 

We  have  just  spoken  of  turning  polypes  inside  out  !  If  one  of  these 
creatures  is  thus  oj^œrated  npou  wdiile  it  hears  its  young  on  the  surface 
of  its  lx)dy,  such  of  them  as  are  sufficiently  advanced  continue  to 
increase  ;  although  they  find  themselves  iu  this  sudden  manner  im- 
prisoned in  an  internitl  cavity,  they  re-issne  suhsequently  by  the  mouth. 
Those  less  advanced  at  the  moment  of  reversal  i^ue  by  little  and 
little  from  the  maternal  sac,  and  complete  their  career  of  development 
on  the  newly-made  exterior. 

The  third  and  most  extraordinary  mode  of  reproduction  in  the 
polypes  has  been  discovered  by  Tremhley  in  the  case  of  the  green  Hydra. 
So  surprised  was  this  naturahst  at  ihe  strange  anomalies  which  sur- 
raunded  these  creatures,  that  he  Isegan  to  have  donbts,  and  gravely  (o 
ask  the  question,  Was  this  polype  an  animal  ?     Is  it  a  plant  ? 

In  order  to  escape  from  this  state  of  indecision,  it  occuiTeil  to  him  to 
cut  a  Hydra  into  pieces.  Concluding  that  plants  alone  could  repro- 
duce themselves  by  slips,  he  waited  the  result  of  the  experiment  for  the 
conclusion  he  sought.  On  the  25th  of  November,  1740,  he  cut  a 
polype  into  sections,  "  I  put,"  he  tells  us,  "  the  two  parts  into  a  flat 
glass,  which  contained  water  four  or  fire  lines  in  depth,  and  in  such  a 
manner  that  each  portion  of  the  polype  could  be  easily  obsen'ed  through 
a  strong  magnifying  glass.  It  wilt  suffice  to  say  that  I  had  cut  the 
polype  transversely,  and  a  little  nearer  to  the  anterior.  On  the 
morning  of  the  day  after  having  cut  the  polype,  it  seemed  to  me  that 
on  the  edges  of  the  second  part,  which  had  neither  head  nor  arms, 
three  small  points  were  issuing  from  these  edges.  This  sui^prlsed  me 
extremely,  and  I  waited  with  impatience  for  the  moment  when  I  couM 
clearly  ascertain  what  tliey  were.  Nest  day  tliey  were  aafficiently 
developed  to  leave  no  doubt  on  my  mind  that  they  were  true  arms. 
The  followhig  day  two  new  amis  made  their  appearance,  and,  some 
days  after,  a  third  appeared,  and  I  could  now  tiïice  no  dilierence  lietween 
the  first  and  second  half  of  the  polyjje  which  I  had  cut." 

p  2 
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This  is  iissui'cdly  one  of  tho  most  stiirtliiig  facts  belonging  to 
natural  history.  I>ivide  a  fresh-water  polype  into  five  or  six  parts,  and 
at  the  end  of  a  few  (lays  all  the  separate  parts  will  he  organised,  deve- 
loped, and  foim  so  many  new  beings,  resembling  the  piimitive  indi- 
Tidiial.  Let  us  add,  that  the  polype  which  should  thus  have  lost  five- 
sixths  of  its  body,  the  mutilated  father  of  all  this  generation,  remains 
complete  in  itself;  in  the  interval,  it  has  recuperated  itself  and  re- 
covered all  its  primitive  substance. 

After  this,  if  a  Hydra  vulgaris  wishes  to  piocure  for  itself  the 
blessings  of  a  fiunily,  it  has  only  one  thing  to  do  :  cut  off  an  arm  ;  if 
it  desire  two  descendants,  let  it  cut  the  arm  in  two  j^mrts  ;  if  three,  let 
it  divide  itself  into  three;  and  so  on  ad  injiniimn.  "Divide  one  of 
the  animals,"  says  Trembley,  "  and  each  section  will  soon  form  a  new 
individual  in  all  respects  like  the  creature  divided."  "  A  whole  host 
of  polypes  hewn  into  pieces,"  says  Fi-édol,  "  will  be  far  from  lieing 
annihilated."  "  On  the  contrary,"  we  may  say,  in  our  turn,  "  its  yoirth 
wOl  be  renewed,  and  multiplied  in  proportion  to  the  number  of  pieces 
into  which  it  has  teen  divided."  "  The  same  polype,"  says  Trembley, 
"  may  be  successively  inverted,  cut  into  sections,  and  turned  back  again, 
without  l)eing  seriously  injured." 

If  a  gi-een  Hydra  is  cut  into  two  pieces,  and  the  stomach  is  cut  off 
in  the  operation,  the  voracious  creature  will,  nevertheless,  contmue  to 
oat  the  prey  which  presents  itself.  It  gorges  itself  with  the  food, 
without  troubling  itself  with  the  loss  which  it  has  sustamed  ;  but  the 
food  no  longer  nourishes  it,  for  it  merely  entera  by  one  opening,  passes 
through  the  intestinal  canal,  and  escapes  by  the  other.  It  realises 
Havleville's  pleasantry  of  M.  de  Crac's  horse,  in  the  piece  of  that  name, 
which  eats  unceasingly,  but  never  gete  any  fatter. 

All  these  instances  of  mutilation,  resulting  in  an  increase  of  life,  are 
very  strange.  The  naturalists  to  whom  they  were  first  revealed  could 
scarcely  believe  their  own  eyes.  Ecaumur,  who  repeated  many  of 
Trembley's  ex^ieriments,  writes  as  follows  :  "  I  confess  that  when  I 
saw  for  the  first  time  two  polypes  forming  by  little  and  little  from  that 
which  I  had  cut  in  two,  I  could  scai-cely  believe  my  eyes  ;  and  it  is  a 
fact  that,  afta'  hundreds  of  esi^eriments,  I  never  could  quite  reconcile 
myself  to  tlie  sight." 

In  short,  we  know  nothing  analogous  to  it  in  the  animal  kingdom. 
About  the  same  period  Charles  Bennet  writes  :  "  We  can  only  judge 
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ol  tl  11  f,s  1  y  c  mj  Ills  1  ml  b  Tt  tileii  rm  ilf  11  t  inuml  life  from 
tlie  laigei  ummiik ,  una  uu  ummal  wLich  we  tut  and  tuni  mside  out, 
■ttluch  we  cut  agam,  and  it  stiii  beais  Jt--elt  well  giien  one  a  singular 
shoot  How  many  facts  are  ignored,  which  will  come  one  day  to 
dtrange  our  idea^  of  ■^ubject'i  wlucli  we  tltink  we  tmdei'^t  iiid  !  At 
piebent  we  ]u>Jt  know  enough  to  le  awire  tliat  we  shruld  1  e  surprised 
at  uotlimg 

Notwithstanding  the  philosophic  serenity  which  Bonnet  reconunenda, 
the  Êu;t  of  new  individuals  resulting  fi'om  dividing  tliese  fresh-water 
poljjies  was  always  a  subject  of  profound  astonislmiciit,  and  of  never- 
ending  meditsLtioii. 

Sertulariad^. 

AH  HydraidEe,  with  the  exception  of  the  Hydra  and  a  lew  other 
genera,  ai'e  maiùne  productiona,  vai7ing  from  a  few  lines  to  upwards 
of  a  loot  in  height,  attaching  themselves  to  rocks,  shells,  seaweeds, 
and  corallines,  and  to  various  species  of  shell-fish.  Many  of  them 
attach  themselves  indiscriminately  to  the  nearest  object,  but  others 
show  a  decided  preference.  Thuiarta  thrya  attaches  itself  to  old  bi- 
valves ;  Thou  halecuia  prefers  the  larger  univalves  ;  Anlewmtlaria- 
antenidna  attaches  itself  to  coaree  sand  on  i-ocks;  Laomedea  geni- 
viihta  delights  in  the  broad  frond  of  the  tangle  ;  Plwivularia  catherina 
attaches  itself  in  deep  water  to  old  shells,  corallines,  and  ascidians, 
growing  in  a  manner  cidculated  to  puzzle  the  natui-alist,  <is  it  did 
Crabhe,  the  pout,  who  writes  of  it  : 

"IiLvolyed  in  sea-wmck,  here  yuii  fliiil  11  luct 
Wliich  Ktieiiw,  iloubtiug,  knows  not  wlicro  to  iilnec  ; 
On  slitll  or  slono  is  dropp'd  tlic  embrjo  aeud. 
And  ijuiobly  yc^tu,tca  u  vital  breed." 

Seriularia  fUinMit,  on  the  other  hand,  loves  the  commoner  and  coarser 
wracks.  "  The  choice,"  says  Dr.  Johnston,  "  may  in  part  be  de^iendeut 
on  theii'  liahits,  for  such  as  are  destined  to  live  in  shallow  water',  or  on 
a  8hoi"e  exposed  by  the  reflux  of  every  tide,  are,  in  general,  vegetable 
parasites  ;  while  the  species  which  spring  up  in  deep  seas  must  seleet 
between  rocks,  corallines,  or  shells."  There  seems  to  be  a  se'ec^on 
even  as  to  the  position  on  the  rocks.  According  to  Lamouroux,  some 
I  always  occupy  the  southern  slopes,  and  never  that  towards 
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the  east,  west,  or  noiili  ;  otliers,  on  the  coiiti'ary,  grow  only  on  tliesc 
exposiu-es,  and  never  on  the  soiitli,  altering  their  position,  however, 
according  to  the  latitude,  and  its  relation  to  the  Eijuator. 

The  Serhtlariadte  have  a  horny  stem,  sometimes  simple,  sometimes 
BO  branching  that  tliey  might  rendily  enough  he  mistaken  for  small 
plants,  their  branches  being  flexible,  semi-ti'anspai'ent,  and  yellow. 
Their  name  is  derived  from  Serhim,  a  boucLnet.  Each  Sartularia  haa 
seven,  eigljt,  twelve,  or  twenty  small  panicles,  each  containing  as 
many  as  five  haudred  animalcules  ;  thus  fonning,  sometimes,  an  asso- 
ciation of  ten  thousand  polypes.  "  Each  plume,"  says  Mr.  Lister,  iu 
reference  to  a  specimen  of  Plumuhria  cristuta,  "  might  comprise  from 
tour  to  five  limidi-ed  polypi  ;"  "  and  a  specimen  of  no  unnsnal  size 
now  before  me,"  saj's  Dr.  Johnston,  "  with  certainly  not  fewer  cells  ou 
each  than  the  larger  number  mentioned,  thus  giving  six  thousand  as 
the  tenantry  of  a  single  polypidom,  and  this  on  a  sm,n]l  species,"  On 
Heriularia  argeniea,  it  is  asserted,  polypiers  are  found  on  which  there 
exist  not  less  than  eighty  to  a  hundred  thousand. 

Eiicli  colony  is  composed  of  a  I'ight  axis,  on  the  whole  length  of 
which  the  curved  bmnehes  are  implanted,  these  being  longest  hi  the 
middle.  Along  each  of  these  branches  the  cells,  each  containing  a 
'poly^je,  are  gi-ouped  altenmtely.  The  head  of  the  animal  is  conical, 
the  mouth  being  at  the  top  surroimded  by  twenty  to  twenty-foru- 
tentacles.  Tliese  carious  beings  have  no  digestive  cavity  belonging  to 
themselves;  the  stomach  is  common  to  the  whole  colony — a  most 
singular  combination,  a  single  stomach  to  a  whole  group  of  animals  ! 
Never  have  the  prmciples  of  association  been  pushed  to  this  length 
by  the  warmest  advocates  of  communism. 

Certain  sjjecies  helonghig  to  the  colony,  wliich  seem  destined  to 
perpetuate  tlie  race,  have  not  the  same  regular  form.  Destitute  of 
mouth  and  tentacles,  they  occupy  special  cells,  which  ai-e  larger  than 
the  others.  Hie  entne  colony  is  composed  exclusively  of  individuals, 
male  or  female.  "We  have  ti^aeed  Sertularia  cujyressina  through 
every  stage  of  its  development,"  say  Messrs,  Paul  Gervais  and  Van 
Beneden.  "  At  the  end  of  several  days,  the  embryos  are  covered  with 
very  short  vibratUe  cells  ;  their  movement  is  excessively  slow  ;  then, 
from  the  spheroid  form  which  they  take  at  first,  they  get  elongated, 
and  take  a  cyhndrical  form,  all  the  body  inclining  lightly  sometimes  to 
the  right,  sometime,?  to  the  left.  The  vlbratile  cells  fedmg  afterwards. 
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tliu  emliry^i  attachas  itself  to  some  solid  body,  a  tubercle  is  formed, 
anil  tlie  bdse  extends  itself  as  a  disk.  At  tbe  same  time  that  the  first 
rudiments  of  the  polype  appear,  the  disk-hke  tubercle  throws  out  on 
its  flanks  a  sort  of  bud,  and  a  second  polype  soon  shows  itaelf  ;  its 
Hurfaee  is  hardened  ;  the  polypier  appears  in  its  turn,  and  the  same 
process  of  generation  is  repeated  ;  a  colony  of  Seriulariadw  is  thus  estab- 
hshed  at  the  summit  of  a  discoid  projection.  At  the  end  of  fifteen  days 
the  colony,  which  has  been  forming  under  our  eyes,  consists  of  two 
polypes  and  a  bud,  which  already  indicates  a  thffd  polype.  The  sea- 
cypress,  as  this  species  i^  called,  is  robust,  with  longish  branches  de- 
cidedly fan-sliaped,  the  piiinse  being  clwer  and  nearly  parallel  to  each 
other.  The  cells  form  two  rows,  nearly  opposite,  smooth  and  peÛucid. 
The  branches  in  some  specimens  are  gracefully  arched,  bending  as  it 
were  under  the  load  of  pregnant  ovaries  which  they  carry,  arranged  in 
close-set  rows  along  the  upper  side  of  the  pinnfe.  They  are  found  in 
deep  water  on  the  coast  of  Scotland,  and  as  far  south  as  the  Yorkshire 
coast  and  the  north  of  Ireland.  The  cells,  which  are  the  abode  of  the 
polypes,  are  not  always  alike  in  their  distribntion.  Sometimes  they 
are  ranged  on  two  sides,  sometimes  on  one  only.  Sometimes  tliey  are 
grouped  like  the  small  tubes  of  an  organ,  at  other  times  they  assume  a 
spiral  foiTû  round  the  stem,  or  tliey  form  here  and  there  horizontal 
rings  round  it." 

Medusa]),!!. 

The  Mednsffi  comprehend,  not  only  the  animals  so  designated  in 
the  days  of  Cnvier  under  that  name,  but  also  the  polypes  known  as 
TubuJariadœ  and  Cam^anvlariadée. 

If  we  walk  along  the  sea  shore,  after  the  reflux  of  the  tide,  we 
may  often  see,  lying  immOTable  upon  the  sands,  dist-hke,  gelatinous 
masses  of  a  greenish  colour  and  repulsive  appearance,  from  which  the 
eye  and  the  steps  instinctively  turn  aside.  These  beings,  whose 
blubba-hke  appearance  inspire  only  feelings  of  disgust  when  seen 
lying  grey  and  dead  on  the  shore,  are,  however,  when  seen  floating  on 
the  bosom  of  the  ocean,  one  of  its  most  graceful  ornaments.  These 
are  Mednsee.  When  seen  suspended  like  a  piece  of  gauze  or  an  azure 
bell  in  the  middle  of  the  waves,  tenninating  in  delicate  silvery  garlands, 
we  cannot  but  admire  their  iiidescent  colours,  or  deny  thitt  these 
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olijecta,  so  forbidding  in  some  of  their  aspects,  rank,  in  tlieir  iiiituiiLl 
lociilities,  among  the  most  elegant  productions  of  Nature,  We  could 
not  better  commence  our  studies  of  these  children  of  the  sea.  than  by 
quoting  a  passage  from  the  poet  and  historian  Michelet  :  "  Among 
the  ragged  rocks  and  lagiuies,  where  the  retiring  sea  has  left  many 
Httle  animals  which  were  too  sluggish  or  too  weak  to  follow,  some 
sheila  will  be  there  left  to  themselves  and  suflered  to  become  quite  dry. 
In  tlie  midst  of  them,  ivitliont  shell  and  without  slielter,  extended  at 
om-  feet,  lies  the  animal  which  we  call  by  the  very  inappropriate  name 
of  the  Medusa.  Why  was  this  name,  of  terrible  associations,  given  to 
a  ci-eatm*  so  charming  ?  Often  have  I  had  my  attention  aiTested  by 
these  castaways  which  we  see  so  often  on  the  shore.  They  are  small, 
about  the  size  of  my  hand,  but  singnhirly  pretty,  of  soft  Hght  shades, 
of  an  opal  white  ;  where  it  lost  itself  as  in  a  cloud  of  tentacles — a 
crown  of  tender  lilies — the  wind  haâ  ovei-tumed  it  ;  its  crown  of  lilac 
hair  floated  above,  and  the  delicate  umbel,  that  is,  its  proper  body, 
was  beneath  ;  it  had  touched  the  rock — dashed  against  it ,  it  ^vas 
wounded,  torn  in  its  fine  locks,  which  are  also  its  organs  of  respira- 
tion, absorption,  and  even  of  love The  delicious  creature,  with 

its  visible  mnocenee  and  the  hidescence  of  its  soft  colours,  v.  as  left 
like  a  gliding,  trembhng  jelly.  I  paused  beside  it,  nevertheless  I 
ghded  my  hand  under  it,  raised  the  motionless  body  eautioubly,  and 
restored  it  to  its  natural  position  for  swimming.  Putting  it  into  the 
neighbouring  watei',  it  sank  to  the  bottom,  giving  no  sign  of  life.  I 
pursued  my  walk  along  the  shore,  but  at  the  end  of  ten  minutes  I 
retmiied  to  my  medusa.  It  was  undulating  under  the  wind  ;  really  it 
had  moved  itself,  and  was  swimnnng  about  with  singular  grace,  its 
hair  flying  round  it  as  it  swam;  gently  it  retb-ed  from  the  rock,  not 
quickly,  but  still  it  went,  and  I  soon  saw  it  a  long  way  off," 

Of  all  the  zoophytes  which  Hve  in  the  ocean  there  is  none  more 
numerous  in  species  or  more  singular  in  their  matter,  more  odd  in 
their  fonn  or  more  remarkable  in  their  mode  of  reproduction,  than 
thoao  to  which  Linmeas  gave  the  name  of  Medusa,  from  the  mythical 
chief  of  the  Gorgons. 

The  seas  of  every  latitude  of  the  globe  furnish  various  tribes  of 
these  singular  beings.  They  live  in  the  icy  waters  which  bathe 
Spitzbergen,  Greenland,  and  Iceland  ;  they  multiply  under  the  fires 
of  the  Equator,  and  the  frozen  regions  of  the  south  nourish  nume- 
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iwiiri  sjwcica.  Tiiey  are,  of  all  iiuiuDils,  tliosc  wliii-h  |ireseiit  tixo  least 
Holiil  HiiLstjiiiee.  Tliyir  bùtliea  aie  little  eke  tbiiu  water,  wbicU  is 
scarcely  retained  by  an  imiietoeptible  organic  network  ;  it  is  a  tiunsT 
parent  jelly,  almost  witbont  consistence.  "  It  ib  a  trae  sea-wat«r  jelly," 
Mays  Kéanmm-,  ^vriting  in  1710,  "having  little  colour  or  consistence. 
If  Tve  take  a  morsel  in  out  hands,  the  natural  heat  is  snfficieut  to 
dissolve  it  into  vrater." 

Siiallanzani  conld  only  withdraw  Eve  or  sis  grains  of  the  pelUele 
of  a  medusa  weighing  fifty  ounces.  From  certain  specimens  weighing 
fi-om  ten  to  twelve  pounds,  oidj  sis  to  seven  pennyweights  could  be 
obtained  of  solid  matter,  according  to  Fredol.  "  Mr.  Telfair  saw  an 
enormous  medusa  which  liad  heen  ahandoned  on  the  beach  at  Bombay  ; 
three  days  aft«r,  the  animal  began  to  putrefy.  To  satisfy  his  curiosity 
he  got  the  neighboming  boatmen  to  keep  an  eye  upon  it,  in  order  to 
gather  the  bones  and  cartilages  belonging  to  the  great  creature,  if  by 
chance  it  had  any  ;  bat  its  decomj>osition  was  so  rapid  and  complete 
that  it  left  no  remains,  although  it  reijuired  nine  months  to  dissipate 
it  entirely," 

"  Floating  on  the  bosom  of  the  waters,"  says  Fredol,  "  the  medusa 
resembles  a  bell,  a  pair  of  breeches,  an  umbrella,  or,  better  still,  a 
floating  musliroom,  the  stool  of  which  has  here  been  separated  into 
lobes  more  or  less  divergent,  sinuous,  tmsted,  shnveUed,  fiinged,  the 
edges  of  tbe  cap  being  delicately  cut,  and  provided  with  long  thread- 
like ap^jeudages,  wbicli  descend  vei-tieaUy  into  tlie  water  like  the 
di'ooping  branches  of  the  weeping  willow." 

Tlie  gelatinous  substance  of  which  the  body  of  the  Medusa  is  formed 
is  sometimes  colomdess  and  limpid  as  crystal  ;  sometimes  it  is  opaline, 
and  occasionally  of  a  bright  blue  or  pale  rose  colour.  In  certain  species 
the  central  pirts  are  of  a  lively  red,  blue,  or  violet  colour,  while  the 
rest  of  the  body  is  of  a  (liaplmnous  hue.  This  diaplianoiis  tissue,  often 
decked  in  tbe  finest  tints,  is  so  fragile,  tliat  when  abandoned  by  the 
wave  on  the  beach,  it  melts  and  disappears  without  leaving  a  trace  of 
its  having  existed,  so  to  s^ieak. 

Nevei-theless,  these  fragile  creatures,  these  living  soap-bubbles, 
make  long  voyages  on  tbe  surface  of  tbe  sea.  Whilst  the  sun's  rays 
suffice  to  dissipate  and  even  annihilate  its  vaporous  substance  on  some 
inhospiteble  beach,  they  alwndon  themselves  witbont  fear  dming  their 
entire  life  to  the  agitated  waves.     The  whales  which  hamit  round  the 
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Hebrides  are  <^liiefly  iiourishetl  by  Mediisœ  wbieb  biive  been  ti^DS- 
ported  by  the  waves  in  innumerable  swarms  fi-om  tbe  coast  of  tLe 
Atliiutie  to  tlie  region  of  wliales.  "  The  locomotion  of  the  meduste, 
ivhich  is  very  slow,"  says  De  Blainville,  "  and  denotes  a  vei-y  feeble 
muscular  energy,  appeal's,  on  the  other  hand,  to  be  -nneeaaing.  Since 
their  specific  gravity  considerably  exceeds  the  water  in  which  they  are 
immerged,  these  creatures,  which  are  so  soft  tliat  they  probably  could 
not  repose  on  solid  gixjimd,  require  to  agitate  constantly  in  oitler  to 
sustain  themselves  in  tlie  fluid  wliich  they  inhabit.  They  requite  also 
to  mahitain  a  continual  state  of  expansion  and  conti'action,  of  systole 
and  diastole.  SpaUanzani,  who  observed  tlieir  movements  with  great 
care,  says  that  those  of  ti^anslation  are  executed  by  the  edges  of  the 
disk  appixiaching  so  near  to  ea«h  other  that  the  diameter  is  diminished 
in  a  very  sensible  degree;  by  tliis  movement  a  certain  quantity  of 
water  contained  in  the  body  is  ejected  with  more  or  less  force,  by  which 
the  body  is  projected  in  the  inverse  direction.  Kenovated  by  the 
cessation  of  foree  in  its  fii'st  state  of  development,  it  contracts  itself 
again,  and  makes  another  step  in  advance.  If  the  body  is  perpendicular 
to  the  horizon,  these  siiccessive  movements  of  contraction  and  dilata- 
tion cause  it  to  ascend  ;  if  it  is  more  or  less  obhque,  it  advances  more 
or  less  horizontally.  In  oi-dei-  to  descend,  it  is  only  necessary  for  the 
animal  to  cease  its  movements  ;  its  specific  gravity  secures  its  descent." 

It  is,  then,  by  a  aeries  of  contractions  and  dilatations  of  tlieir  bodies 
that  the  Mednsse  make  their  long  voyages  on  the  snrfiice  of  the 
watere.  This  double  movement  of  their  light  skeleton  liad  already 
been  remarked  by  the  ancients,  who  compared  it  to  the  action  of 
respiration  in  the  human  chest.  From  tliis  notion  the  ancients  called 
them  Sea  Lungs, 

The  Mednsœ  usually  inhabit  the  deep  seas.  They  are  rarely 
sohtary,  but  seem  to  wander  about  in  considerable  battalions  in  the 
latitudes  to  which  they  belong.  Dimng  their  journey  they  proceed 
forward,  with  a  courae  slightly  obliqiie  to  the  convex  part  of  their 
body.  If  an  obstacle  ai'rests  them,  if  an  enemy  touches  them,  the 
umbrella  conti^acts,  and  is  diminished  in  volume,  the  tentacles  are  folded 
up,  and  the  timid  animal  descends  into  the  depths  of  the  ocean. 

We  have  said  that  the  Medusœ  constitute  in  the  Arctic  seas  one  of 
the  principal  supports  of  the  whale.  Their  innmnei-able  masses  some- 
times cover  many  square  leagues  m  ext«ut.     They  show  themselves 
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iiml  (lisappeav  Ijy  turns  in  the  saiue  ley'oii,  at  (leteriniiisitu  Hpocliw — 
alternations  wliiclt  tlejieud,  uo  doubt,  on  tlie  ruling  of  the  winds  and 
currents  which  cany  or  lead  them.  "  The  barks  which  navigate  Lake 
Thau  meet,"  says  Frédol,  "  at  certain  periods  of  the  year  with  nume- 
rous colonies  of  a  species  about  the  size  of  a  small  melon,  neai^ly 
transparent — whitish,  like  water  when  it  i«  mixed  with  a  shade  of 
aniseed.  One  would  be  tempted  to  take  these  animals  at  first  for 
a  collection  of  floating  muslin  bonnets." 

The  Medusœ  ate  furnished  with  a  month  placed  liabitually  in  the 
middle  of  the  neck.  This  month  is  rarely  unoccupied.  Small  molluscs, 
yotmg  crustaceans,  and  worms,  form  their  ordinary  food.  In  spite  of 
their  shape,  they  are  most  voracious,  and  snap  up  their  prey  all  at  one 
mouthful,  without  dividing  it.  If  their  prey  resists  and  disputes  with 
it,  the  Medusa  which  has  seized  it  holds  fiist,  and  remains  motionless, 
and,  without  a  single  movement,  waits  till  fatigue  has  exhausted  and 
killed  its  victim,  when  it  can  swallow  it  in  all  security. 

In  respect  to  size,  tlie  Medusœ  vary  immensely.  Some  are  very 
small,  while  others  attain  more  than  a  yard  in  diameter.  Many 
species  are  phosphorescent  tlm-ing  the  night. 

Most  M^usadïe  produce  an  acute  pain  when  they  touch  the  himian 
body.  The  painful  sensation  prodiiced  by  tliis  contact  is  so  general  in 
this  gi'oup  of  animals,  that  it  has  determined  their  designation.  Until 
very  recently  all  the  animals  of  the  groiip  liave  been,  after  Ciivier, 
designated  under  the  name  of  Acalephie,  or  sea  nettles,  in  order  to 
remind  us  that  the  sensation  piodnced  is  analogous  to  that  occasioned 
by  contact  with  the  stmgmg  leases  of  the  nettie. 

According  to  Diequemare,  who  made  ex^jeriments  on  himself  in 
this  matter,  the  sensation  piodnced  is  very  Hke  that  occasioned  by  a 
nettle,  but  it  is  more  violent,  and  endiu-es  for  half  an  hour.  "  In  the 
last  moments,"  says  the  abbé,  '  the  sensation  is  such  as  woidd  be  pro- 
duced by  reiterated  but  very  weak  prickings.  A  considerable  pain 
peiTfaded  all  the  parts  wliich  had  been  touched,  accompanied  by  pos- 
tules of  the  same  coloiir,  with  a  whitish  point."  "  Tlie  sea-bhwlder," 
says  Father  Feuillée,  "  occasions  me,  on  touching  it,  a  sudden  and 
severe  pain,  accompanied  with  convulsions." 

"During  the  first  voyage  of  the  Princess  Louise  round  the  world," 
to  quote  Fredol,  "Meyen  remarked  a  magnificent  physalia,  which 
passed  near  the  ship.     A  young  sailor  leapt  naked  into  the  sea,  to 
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se      th            1                       t     a  Is  t  h           I  t    tl  reatiiresnr- 
1  und  1  th    1        n     f    t      -jsaila  t  wtli    t        im     ua  tLrea^l-like 

filam  nta  wli  h  w      neaily  a  yai  I  m  1    "il      tl     y  nmn,  over- 

wh  Im  (1  by  a  f   1 D^    f  bnmi       p            e*l      t  t  stance.     He 

had  seal    ly  ei    a<dJi  t          h  th       ss  1      I  g  t   "board  gain,  before 

th   pain      1  mflammat       w       so       1    t  tl   t  1  n      f  er  declared 
it.  If       I         t  f                    t    t        U    1     1  f 


Tl  t  1    m  jl     t  1  t!  ly  obieivers 

w  disj  sel  t  tl  k  t  Du  ui  ny  g  t  ali  te  ere  inclmed 
t  ma-nn  tli  P  •aum  irtltthMdœw  m  masses  of 
0  uz  d  1  lly  f  I  t  m  ed  t  But  1  ii  C  uti  it  Dnmeril 
tr  ed  tit  p  11  t  f  inject  ng  millt  t  tli  u  ca  t  nd  saw  the 
liqml  pentit  totni        feslslbe         t        mj  eheiid  that 
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tlif  t  \Li}  tiii„i]]  itic  il  1  11^5  \  1  WLitliy  ot  Jiois  tuly  — t)u 
Htndy  of  %nlffier[iient  iintnmlifcfw  siitli  îip  Cuviei  Df  Blain\ille 
Eluenheiff,  Eiamlt  Mitel  EscLi'elioltz  Sars  Milne  rdwards  Foibei, 
Gu=ise  and  othei  mixlern  iiatiiinli-.t«  wlio  have  demnn^trate^l  wlmt 
ncbness  of  stnictiue  is  concealed  undei  this  geliitmifonn  and  simple 
stmcfcuie  111  the  Medusa  at  the  same  time  tliey  hive  ie\ealed  to  as 
mofet  mystftHJua  and  lucrpdihle  fiictfi  as  cnnnected  with  then  meta- 
morphoses 

Among  the  Medus*  i  i<  pet  the  most  Lommen  aie  Aurehi  Pehgn 
and  Chrj «aii: ra  In  the  lattei  C  Gatuhcliaudi  (Fig  '^S)  the  disk 
is  hemi&plierieal  fesfo  ned  with  niimerjus  tentacles  attiched  to  i 
sae  hkf  htomith  opening  by  a  single  oiifice  in  the  centre  of  the 
peduncle  with  foni  long  fnibelowed  nnliingeil  T,rms  Gaudi 
chindis  Chrysaora  is  found  round  the  Falkland  Islands  The  hsk 
foims  1  regohr  hnlf  B^jliere  very  smooth  and  peiffctly  concave  form 
mg  a  sort  of  cainpj  in  the  shape  ot  a  vault  The  cnele  ^\hlch  sni 
loniila  it  IS  'hvidel  into  sections  by  mesin''  of  leitical  hnes  rtegnluily 
divided  of  a  Jiddiih  bromi  ciloui  which  foims  an  edging  to  the 
umhiella  like  di^k  Twelve  broad  regular  festoons  firm  this  edging 
From  the  summit  of  these  lobes  issue  twehe  bundles  of  very  long 
simple  opilliry  tentitles  of  i  biight  led  The  jjedumle  IS  br  il 
anltlit  i^if->i-at«l  m  tir  millle  to  wl  1  r  ittich  1  1  or  li  1 
tihateous  iims 


EiiizoaioMA. 

The  Mediisfe  wliich  bear  the  name  of  Illuzostoma  have  the  disk 
hemispherically  festooned,  depressed,  without  marginnl  tentacles,  i>e- 
dunele  divided  into  four  pairs  of  arms,  forked,  and  dentated  almost  to 
infinity,  each  having  at  their  base  two  toothed  auricles.  Such  is 
Ehizof-ioma  CimeWof  Péron(Fig.  89),the  disk  of  which  is  of  a  bluish- 
white,  like  the  arms,  and  of  a  rich  violet  over  its  circumference.  This 
beautiful  zoophyte  ia  found  plentifully  in  the  Atlantic,  bring  in  flocks, 
wh  ch  attain  a  great  size.  It  is  common  in  the  month  of  June  on  the 
shores  of  the  Saint  Onge  ;  in  August  on  the  English  coast  ;  and  along 
the  strand  of  erery  port  in  the  Channel  they  are  seen  in  the  month  of 
October  in  thousands,  where  they  lie  high  and  thy  upon  the  shore 
on  wliich  they  have  been  thrown  by  the  force  of  the  winds. 
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Such  also  ia  B.  Aldmvandi  (Fig.  flO),  which  appears  all  the  year 
round  in  calm  weather  It  is  an  animal  much  dreaded  hy  bathers. 
It  p  ''Sessea  an  urticaceous  apparatus  which  produces  an  efiect  similar 
to  the  "^tingn^  nettle  whenaiihed  to  the  skii  If  the  i  im  If  uehes 
the  fishe  ma  i  at  the  momei  t  of  hen  {,  Ir  i  tr  m  tl  e  iter  it  i  ipt 
tt  inflame  the  i  art  ii  1  ra  se  it  n  to  pi  %t  ile 


Cassiopea  and  Cephea  are  two  other  types  belonging  to  ihe  same 
group.  In  Cassiopea-  Andromeda  {Fig.  91),  lielonging  to  tlie  fii-at,  the 
disk  is  hemispherical,  but  much  depressed,  without  margmal  tentacles 
or  petlancle,  but  with  a  central  diat,  with  four  to  eight  haJf-moon- 
shaped  orifices  at  the  side,  and  throwing  off  eight  to  ten  branching 
arma,   fringed  with   retraptile   sucking  diwljs.      C*>}>lien  Gydophom, 
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Pfii-on  (Fig.  92),  is  another  very  remarkalile  fomi  (if  tlieno  strangely 
constitatetl  organisms. 

Having  presented  to  tlie  reader  cer-tain  charact^sristic  types  of 
Medusadœ,  we  proceed  to  offer  some  general  reaiai-ka  upon  the  organiza- 
tion and  fuQctiona  of  tliese  strange  creatirres.     We  have,  in  short, 


s  1    i  1  til       tjjc    ]«       e  f]   y  ]     p  b  e     sje     1     lje<t'*    f 
t  m     1  and  jl  y?   1  <>icil  stnly  to  some  of  our  bpst  n  tir  let'' 

Tl  e  Med  sa-  have  i  o  otl  er  n  p    a  of  1  reatL    g  but  thro  gl    tl  e 
ski       We     emi  k  all   o  e     tie   loly     f    the  e   z    fhyte"   cert 
cutaneous  elongat  o  i-    1  ^pi scd  so  is  t    f    ou   the  exer  ise  of  tl e 
bre  tl  ng  f  mcl    n      Cetumagnlf  ingea  ot  e\tende"l  snif  ce  as 
well  as  the  tenticle   aie  the  spe   al  se  ts    i   tl  e  apparatus     Tbe 
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organs  of  digestion  also  jiresent  aiTangeniPiits  iwciiliar  to  tlicmselvea  ; 
the  mouth  is  placed  on  the  lower  part  of  the  hody,  and  is  pierced  at 
the  extremity  of  a  tmmiiet-like  tul»,  hsinghig  sometimes  hke  the 
tongne  of  a  bell.  The  walls  of  the  stomach,  again,  are  f\irnishe<l  with 
a  mnltitniie  of  appendages,  which  have  then-  oiigin  in  the  cavity  of 
the  organ,  and  which  are  very  elastic.  The  stomach,  famished  with 
,  these  vihi-atile  cells,  appears  to  secrete  a  jniee  whose  function  ia  to 
attack  the  Ibod  and  render  it  diijestihle. 


In  some  ot  the  Mednbala?  the  centi'al  month  is  alsent  iltt^tther 
With  the  Ehizostoma  Iti  in^taiice  the  =itumachal  reservoir  has  no 
mfenoi  onfice  it  communicates  latterly  with  the  cantls  which 
descend  through  the  thickness  of  the  arm^  and  rptn  at  their  e\tiemi 
ties  through  a  mnltitnde  of  small  months  The^e  are  the  rjot  like 
openuigs  irom  which  the  animals  dirne  then  name  ot  Bhizc  tomi 
ficm  the  Gieek  \\  ids  pi^a  root  anl  ot  fia   mouth 

Tlie  arms  of  the  1  hizustomi  aie  usuallj  ei^ht  m  numlei   tht  liee 
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,    Cpphca Cjcliipbiira. 

i!i<^   pimalB  comiDTinicatiiig  with  larger  oi.cs,  as  the  vmin  do  in  ti:o 
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liit,lii.r  aium  h  the  tommon  trunl  ciiiil  is  tliua  Ijrmed  i\bi  h 
directs  itselt  tu  tlie  skmacL  r  lyui^  m  itsj  v,i^  tliitli  r  all  the 
lateral  biancher> 

A  verj  di^>tmct  cirmUtion  e\iste  m  the  Medusie  The  perij  !  eiiL 
pait  ot  the  sttmach  Bufters  tlie  iioTiiishing  lit^uid  ^\hicli  has  Ijeen 
ekLoiat«d  m  the  d]ge=t»e  eivity  to  pass  this  fltud  then  tirculates 
thiough  numerous  canals,  the  <xstence  of  which  Inxe  Iwn  clearly 
frited 

It  18  ik  I  singular  ia«t  that  r-,ans  of  sense  seem  to  hn  leen 
discovered  in  these  Medusa  which  early  olseryers  heheved  to  be  alto- 
gether destitute  of  organization.  "  During  my  sojourn  on  the  banks 
of  the  Eed  Sea,"  says  Ebrenberg,  in  bis  work  on  the  Medimi  aurita, 
"  althoogb  I  bad  many  times  examined  the  brownish  bodies  upon  the 
edge  of  the  disk  of  tbe  Medusse,  it  is  only  in  the  month  past  that  I 
have  recognised  their  true  nature  and  function.  Each  of  these  bodies 
consists  of  a  little  yellow  button,  oval  or  cylindrical,  fixed  upon  a  thin 
peduncle.  The  pedun<ile  is  attached  to  a  vesicle,  in  which  tbe  micro- 
scope reveals  a  glandular  body,  yellow  when  the  light  traverses  it,  but 
white  when  tbe  light  is  only  reflected  on  it.  ïrom  this  body  issue 
two  branches,  which  proceed  towards  tbe  peduncle  or  base  of  the 
brown  body  up  to  the  button  or  bead.  I  have  found  that  each  of 
these  small  brown,  bodies  presents  a  very  distinct  red  point  placed  on 
the  dorsal  face  of  the  yellow  head,  and  when  I  compare  this  with  my 
other  observations  of  similar  red  points  in  other  animals,  I  find  that 
tbey  greatly  resemble  the  eyes  of  the  Rotifera  and  Entomostraca. 
The  bifurcating  body  placed  at  the  base  of  the  brown  spot  appears  to 
be  a  nervous  ganglion,  and  its  branches  may  be  regarded  as  optic 
nerves.  Each  pedunculated  eye  presents  upon  its  lower  face  a  small 
yellow  sac,  in  which  are  found,  in  greater  or  smaller  numbers,  small 
crystalline  bodies  clear  as  veater."  The  presence  of  a  red  pigment  in 
very  fine  grains  is  an  argument  in  favour  of  tbe  existence  of  visual 
organs  in  these  zoophytes,  for  tbe  small  crystals  disseminated  in  the 
interior  of  the  organ  would  no  doubt  perform  the  part  of  refracting 
light  which  is  produced  by  crystalhne  in  the  eyes  of  vertehrated 
animals.  Moreover,  it  is  found  that  there  are  marginal  corpuscles 
analogous  to  these  brown  spots  in  other  species  of  Medusœ.  They 
are  of  a  palish  yellow,  or  quite  colourless,  and  enclose  sometimes  a 
angle,  sometimes  many  calcareous  corpuscles.     When  they  are  colour- 
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less,  some  naturalists  have  rallier  taken  them  for  ears  reduced  to  their 
most  simple  expression, 

ITie  MeduaEe  are  not  absolntely  destitute  of  nervous  system.  We 
have  seen  tliat  they  have  ganglions  and  probably  optic  nerves.  ' 
Ehrenberg  also  states  that  they  have  ganglions  at  their  base,  which 
furnish  them  with  nervoas  filaments. 

Without  entering  further  into  the  detoila  of  their  delicate  and  com- 
plicated structure,  we  shall  pause  briefly  on  their  mode  of  reproduc- 
tion. We  shall  find  here  physiological  phenomena  so  remarkable  as 
to  appear  incredible,  had  not  the  researches  of  modem  naturaliets  placed 
the  fad:s  beyond  all  doubt.  "  Which  of  us,"  says  M.  de  Quatrefages, 
"  would  not  proclaim  the  prodigy,  if  he  saw  a  reptile  issue  from  an 
egg  laid  m  his  court-yard  which  afterwards  gave  bû-th  to  an  indefinite 
number  of  fishes  and  birds  ?  Well,  the  genei-ation  of  the  Medusœ  is 
at  least  as  marvellous  as  the  fact  which  we  have  imagined."  Ijet  us 
nota,  for  esample,  what  takes  place  with  the  Eose  Anrelia,  a  beautiful 
medusa,  of  a  pale  rose  colour,  with  nearly  hemispherical  disk,  from 
four  to  five  inches  in  diameter,  whose  edge  is  furnished  with  short 
russet-brown  tentacles;  taking  for  our  guide  the  eloquent  and  learned 
author  of  the  "  Metamorphose  in  Men  and  Animals,"  M.  de  Quatre- 
fages, 

The  Medusa,  designated  under  the  name  of  Eose  AureHa,  lays  eggs 
which  are  characterised  by  the  existence  of  three  concentric  spheres. 
These  eggs  ai'e  transformed  mto  oval  larvœ,  covered  with  vibratile 
cells,  having  a  slight  depression  in  front.  They  swim  about  for  a  short 
time  with  great  activity,  much  hke  the  infusoria,  which  they  strikingly 
resemble  in  other  respects. 

At  the  end  of  foi-ty-eigbt  hours  the  movements  decrease.  Aided  by 
the  depression  already  noted,  the  larvœ  attaches  itself  to  some  solid 
body,  fixmg  itself  to  it  at  this  point  by  the  assistance  of  a  thick  mucous 
matter,  A  change  of  form  soon  takes  phice  :  it  becomes  elongated  ;  its 
pedicle  is  contracted,  and  its  free  extremity  swells  into  a  club-like 
shape.  An  opening  soon  presents  itself  in  the  centre  of  this  extremity, 
through  which  an  internal  cavity  appears.  Four  little  mammals  have 
now  appeared  on  the  edge,  which  are  elongated  in  the  manner  of 
arms.  Others  soon  follow  :  these  are  the  tentacles  of  a  polype  :  the 
young  infusoria  has  become  a  polype  ! 

The  polype  increases  by  buds  and  shoots,  just  Uke  a  strawberry 

q2 
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plant,  which  throws  out  its  slender  stems  in  all  directions,  aiveriiig  nil 
the  neighbouiiug  gronnd. 

The  young  Medusa  lives  some  time  under  this  form.  Then  one  of 
the  polypes  becomes  enlarged  and  its  form  cylindrical.  This  cylin- 
der is  divided  into  from  ten  to  Ibucteen  superposed  rings.  These 
rings,  at  first  smooth,  form  themselves  into  festoons,  and  separate  into 
bifurcated  thongs  ;  the  intermediate  lines  become  channeled.  The 
animal  now  resembles  a  pile  of  plates,  cut  romid  the  edges.  In  a 
short  time  each  ring  is  stirred  at  the  free  edge  of  its  fringe:  this 
becomes  contractile.  The  rings  are  individualised.  Finally,  these 
annular  creatures,  obscure  in  their  lives,  isolate  themselves.  When 
detached,  they  begin  to  swim:  from  that  time  they  have  only  to 
perfect  and  modify  their  form.  From  being  iiat,  they  become  concave 
on  the  one  side  and  convex  on  the  other.  The  digestive  cavity— the 
gastro- vascular  canals— become  more  decided  ;  the  mouth  opens,  the 
tentacles  are  elongated,  the  floating  marginal  cirri  become  more  and 
more  numerous  ;  and  now,  after  all  these  metamorphoses,  the  Medusa 
appears  :  it  perfectly  resembles  the  mother. 


TuBUL.^,Kni,«. 

We  have  idi'eady  said  that  recent  researches  have  led  to  a  separation 
of  a  class  of  animals  from  the  Sertularia,  and  to  their  being  united 
with  the  Medusœ,  Of  these  creatures  we  formerly  only  knew  one  of 
the  forms,  namely,  the  polype  form  ;  or,  rather,  the  first  stage  of  it. 
During  their  earliest  days  they  possess  a  polypier,  furnished  with  ten- 
tacles, and  a  bell-shaped  body.  During  their  medusoid  age,  they  present 
a  central  stomach,  with  lour  canals  in  the  form  of  a  cross,  and  four 
to  eight  tentacles  with  cirri.  The  animals  constitute  the  Tuhu!arid8e, 
comprehending  many  genera  ;  among  others  the  Tubnlaria  and  Cam- 
pannlaria,  in  studying  which  Van  Eeneden  of  Louvain  discovered  most 
interesting  facta  connected  with  the  subject  of  alternate  generation. 

The  class  of  zoophytes  ranged  among  the  Tubularia  liave  the  power 
of  secreting  an  inverting  tube  of  a  horny  nature,  in  which  the  fleshy 
body  can  move  up  and  down,  expanding  its  tentacles  over  the  top. 
Others  of  them  give  forth  buds,  each  of  which  takes  tire  fonu  of  a 
polype,  and  these,  being  per'nmnent,  give  it  a  shrub-like  or  bi-andied 
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appeai'iincc  ;  it  is  iii)w  n  compound  polypier.  The  tnbe  is  hriiiidied, 
and  the  orifices  li'oni  wliicL  the  polypes  expand  visually  dilate  into 
cups  or  cells.  'I  his  is  the  condition  of  the  Tuhukiri-campamilariadif 
gronpB,  which  are  uamerous  round  our  own  coast  and  in  the  Cliannel. 
The  Tubnlaria  are  plant-like  and  homy,  rooted  by  flhres,  tubular,  and 
filled  with  a  senii-fiuid  organic  pulp  ;  polypes  naked  and  fleshy,  pro- 
truding fi-om  the  extremity  of  every  hranchlet  of  the  tube,  and  anned 
with  one  or  two  circles  of  smooth  filiform  tentacles;  balhales  soft 
and  naked,  genninating  from  the  base  of  the  tentacles;  embryo 
medusiform.  "  Some  modem  authors,"  says  Friidol,  "  assure  us  that 
the  tree-like  ibrm  of  these  polypiers  ia  a  degraded  and  ti-ansîtoiy 
fonn  of  the  ilednsœ.  The  Medusa  originates  the  polypier,  the  poly- 
pier  becomes  a  medusa."  TuhuJaria  ramea  m  perfectly  resembles  an 
old  tree  in  miniature,  deprived  of  its  leaves,  that  it  is  difiicult  to 
believe  it  is  not  of  a  vegetable  origin  ;  it  is  now  a  vigorous  tree  in 
miniature,  in  i'iiU  flower,  rising  from  the  summit  of  a  brown-spotted 
stem,  with  many  brandies  and  tufted  shoots,  terminating  in  so  many 
hydras  of  a  beautiful  yellower  brilliant  red.  T.  ramosa,  of  a  hroivTiish 
colour  and  homy  substance,  rishig  six  inches,  is  rooted  hy  tortuous, 
Avrinkled  fibres,  with  flexible,  smooth,  and  thread-like  shoots,  branching 
into  a  doubly  permeate  form.  In  T.  indivisa  the  tabes  are  clusteiing  ; 
its  numerous  stems  are  homy,  yellow,  and  from  six  to  twelve  inches 
in  height,  about  a  line  in  diameter,  and  marked  with  unequal  knots 
from  space  to  space,  like  tlie  stalk  of  the  oat-sti-aw  with  the  joints 
cut  off.  Their  lower  extremity  ie  tortuous,  attaching  itself  readily  to 
shells  and  stones  in  deep  water,  flourishing  in  deep  muddy  bottoms, 
and  upight  as  a  flower,  fised  by  the  tapeiing  rootr-hke  terminations  of 
its  horny  tube  :  a  flowering  animal,  having,  however,  neither  flower 
nor  branch.  At  the  summit  of  each  stem,  a  double  scarlet  corolla  is 
developed  of  fiom  five  to  tliirty-five  petals,  in  rows,  the  external  one 
spreading,  those  in  the  interior  rising  in  a  tuft  ;  a  httle  below,  the 
ovarium  ap^jears,  drooping  when  ripe  lite  a  bunch  of  orange-coloured 
grapes.  After  a  time  the  petals  of  the  corolla  fade,  fall,  and  die,  and  a 
bud  replaces  them,  which  produces  a  new  polype  ;  and  so  on.  ThL=!  suc- 
cession determines  the  length  of  the  stem.  Each  apparent  flower 
throws  out  a  small  tube,  which  terminates  it,  and  each  afldition  adds 
one  _ioint  more  to  the  axis,  which  it  inci-eases  in  length. 

The  Campannlarifc  differ  considerably  from  the  above,  the  ends  of 
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thcir  branciea,  whence  the  polypes  issue,  being  enlarged  into  a  bell-like 
shape,  whence  their  name.  C.  dtehoioma  is  at  once  the  most  delicate 
and  most  elegant  of  the  species.  It  presents  a  brownish  stem,  thin  as  a 
thread  of  silk,  bot  strong  and  elastic.  The  polypes  are  numerous  : 
npon  a  tree  eight  or  nine  inches  high  there  may  be  as  many  hundreds. 
C.  volubilis  is  a  minute  microscopic  species,  living  parasitically  on 
coraUiuM,  sea-weed,  and  shelled  animals.  The  st«m  is  a  capillary 
corneous  tube,  which  creeps  and  twists  itself  upon  its  support,  throwing 
out  at  alternate  intervals  a  long  slender  stalk,  twisted  throughout 
or  only  partially,  which  supports  a  bell-shaped  cup  of  perfect  trans- 
parency, and  prettily  serrated  round  the  brim.  Dr.  Johnston  found 
the  antennœ  of  a  erab  so  profusely  infested  with  them  as  fo  resemble 
hairy  bmshes.  It  is  furnished,  according  to  Hassall,  with  a  delicate 
joint  or  hinge  at  the  base  of  each  little  cup— a  contrivance  designed, 
it  is  imagined,  to  enable  the  frail  zoophyte  tlie  better  to  elude  the 
rude  contact  of  the  element  in  which  it  Hves,  by  allowing  it  to  bend 
to  a  force  which  it  cannot  resist. 

The  Campanulariœ  increase  by  budding  ;  the  buds  being  found  in 
much  the  same  manner  as  in  the  Hydrœ.  It  is  a  simple  excrescence, 
which,  in  due  time,  takes  the  form  of  the  branch  from  which  it 
proceeds.  These  buds  have  their  birth  at  ceiiain  distances,  and  form 
a  polypier. 

SiPHONornOBA. 

Alongside  the  Medusœ  naturahsts  place  certain  marine  zoophytes 
which  are  equally  remarkable  for  their  beauty  and  for  their  curious 
structure,  the  latter  being  so  complicated  that  their  true  organization 
long  remained  unknown.  They  were  known,  until  very  recently,  under 
the  designation  of  Hydrostatic  Acalephse,  or  Hydra-medusse.  They  are 
known  in  our  days  as  Siphonophorse.  These  inhabit-ants  of  the  deep 
are  graceful  in  form,  and  are  distinguished  by  their  delicate  tissues  and 
brilliant  colours.  Essentially  swimmers,  supported  by  one  or  many 
vessels  fiEod  with  air^ — -true  swimming-bladders,  more  or  less  nu- 
merous, and  of  variable  form — they  float  upon  the  waves,  remaining 
always  on  the  surface,  whatever  may  be  the  state  of  the  sea.  They 
are  natural  skiSn,  and  quite  incapable  of  immersion.  The  Siphonophorse 
form  four  orders  or  families;  namely,  the  Diphydie,  double-bell  shaped 
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animiïk,  one  fitting  into  the  cavity  of  the  other  ;  PhjsaUadie,  having 
large  oblong  air-vessek  and  numerous  tentacles  of  several  forms,  long, 
and  pendant  fixim  one  end  of  the  shell,  with  a  wrinkled  crest;  Vihlladte, 
animals  stretching  over  a  caitiIagino\ia  plate  with  a  flat  body,  an  ob- 
lique, vertical,  cartilaginous  crest  above,  a  tabular  mouth  below,  and  sur- 
rounded by  numerous  short  tentacles;  Pkysoj}hora,  consisting  of  a 
slender  and  vertical  axis,  terminating  in  an  air-bladder,  can-ying 
laterally  swimming-bladders,  which  lose  themselves  amongst  a  bundle 
of  slender  white  filaments. 


The  VilelliE  assemble  together  in  groat  shoals  ;  in  tropical  seas  and 
even  in  tlie  Mediterranean  they  may  be  seen  in  fine  weather  floating 


on  the  surface  of  the  waves.  As  desciibed  by  De  Blaînvillo,  the  body 
is  oval  or  circular, ,  and  gelatmous,  sustained  in  the  interior  of  tlie 
dorsal  disk  by  a  solid  sub-cartdaginon^  frame  provided  on  the  lower 
surface  of  the  disk  with  extensible  tentacular  cirri.  The  family 
includes  four  genera  ;  namely,  ViMla,  the  Holotbnria  of  the  Chinese, 
which  the  reader  will  most  readily  comprehend  from  the  brief  descrip- 
tion we  shall  give  of  the  Mediterraneim  Vilella  (  V.  h'mhom — Fig.  93), 
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which  has  heen  very  minutely  examiued  by  II.  Charles  ^ogt,  of 
Geneva,  i'rom  whose  wort  on  the  "Inferior  Animals  of  the  Medi- 
terranean "  our  details  are  torrowed.  V.  spirans,  sometimes  called 
V.  limhosa,  was  discovered  in  the  Mediterranean,  betweea  Monaco 
and  Mentone,  hy  Forskahl,  who  most  erroneoasly  took  it  for  a  holo- 
thiiria.  On  the  upper  surface  of  the  animd  is  a  hjdrostatic  apparatus, 
the  ohjeet  of  which  is  to  maintain  its  equilibrium  in  the  ambient 
element.  This  appamtus  consists  of  a  shield  and  a  crest,  oigans  of 
which  M.  Vogt  givea  a  very  detailed  description ,  hut  it  n  on  the 
under  surface  that  the  principal  organs  of  the  Vilelh  aie  exhibited. 
These  ate  not  eeen  when  the  animal  swims,  because  under  such 
circumstances  the  vertical,  oblique  crest  only  is  visible.  The  lower 
Burfece  is  concave,  with  a  sort  of  mesial  nucleus,  presenting  at  the  ex- 
tremity of  a  trumpet-like  prolongation,  wliitish  and  contraetile,  a  sort 
of  central  mouth,  surrounded  by  tentacular  cirri,  the  external  row 
being  much  longer  than  the  internal  ones.  This  was  formerly  thought 
to  be  the  stomach  of  the  Vilella.  In  the  present  day,  this  appendage 
is  known  to  be  the  central  polype  around  which  are  grouped  other 
whitish  and  mucli  smaller  ajjpendages,  the  base  being  surrounded  by 
little  yellow  bunches.  These  are  supposed  to  be  the  reproductive 
organs.  Between  the  crest  and  the  shield  numerous  free  tentacles 
present  themselves,  vermiform  in  appeai'ance,  cylindrical,  and  of  a  sky- 
blue  colour,  which  are  kept  in  continual  motion. 

The  Tilella  is  therefore  not  an  isolated  individual,  but  a  group  or 
colony,  in  which  the  individuals  intended  to  be  reproductive  are  the 
most  numerous,  and  occupy  the  inferior  parts. 

The  central  polype,  J>y  its  size  and  structure,  is  distinguisliable  at 
the  iirst  glance  from  all  the  other  appendages  of  the  lower  surÊiee  of 
the  body.  It  is  a  cylindrical  tube,  very  contractile  and  pear-shaped, 
swollen  into  a  round  tali,  or  considerably  elongated.  Its  mouth  is 
round  and  much  dilated  ;  it  opens  in  the  cylindrical  or  trumpet  part, 
which  is  contained  in  a  sa«"  in  the  form  of  elongated  fiisci,  clothed 
in  the  whitish  integuments  which  formed  the  body  of  the  polype  when 
perfect.  At  the  bottom  of  the  sac  two  rows  of  openings  are  observed, 
which  lead  to  a  vascular  network  extending  over  the  whole  body  ;  the 
membranous  parts,  while  affecting  various  conditions  in  their  arrange- 
ment, are  nevertheless  in  direct  commKnication  with  all  tlie  reproductive 
individuals. 
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It  is  il  general  cliai-acteriatic  of  all  colonies  of  polv^ii  tliat  tlie 
digestive  cavities  of  tlie  individuiils  coinposmg  tliem  meet  and  inoB- 
culate  in  a  common  vaacukr  system.  The  Vilellœ  preseût  the  same 
conformation.  Only  in  their  case  the  vascular  system  is  extended 
horizontally,  this  being  the  essential  character  of  the  onion  of  all 
the  individuals  conatitntiag  the  colony,  with  the  canals  common  to  all, 
in  which  the  nourishing  fluids  circulate,  elaborated  for  all  and  by  all. 
It  is  a  true  picture  of  social  communism  realised  by  Nature. 

The  central  polype  is  alone  destined  to  absorb  the  food.  M.  Vogt 
has  always  found  in  its  interior  cavity  fragments  of  the  shells  of 
crustaceans,  the  remains  of  smalt  fishes  ;  and  he  has  often  seen  the 
hard  parts  which  resist  digestion  discharged  through  the  trumpet- 
like opening.  This  centi-al  polype  nom-ishes  itself  and  also  all  the 
others,  but  is  itself  sterile. 

The  tentacles  are  hollow  cylinders,  completely  closed  at  the  ex- 
tremity. Tliese  are  strong  muscular  tubes  of  considerable  thickness, 
the  interior  of  which  is  filled  with  a  transparent  liquid.  They  are 
enveloped  in  a  strong  membrane  of  a  deep  blue  colonr.  The  epidermis 
Is  tumished  with  small  stinging  capsules,  fonned  of  a  sac  with  compara- 
tively thick  walls.  If  this  sac  is.  compressed  under  the  microscope  it 
explodes,  opening  at  a  determinate  part,  and  throwing  out  an  apparatus 
forming  a  long  stiiF  filament,  which  is  implanted  on  a  conical  channel 
and  surrounded  with  points.  "  I  know  not,"  says  M.  Vogt,  "  if  all  this 
machinery  can  re-enter  the  capsule  after  it  has  exploded  ;  but  I 
p'esume  that  the  animal  can  extend  itself  and  withdraw  at  pleasure. 
A  tentatnile  of  Vilella  sufficiently  compressed  presents  a  surface 
bristling  with  these  cirri,  so  as  to  resemble  a  brush.  The  tentacles 
themselves  are  in  continual  motion,  and  I  have  no  reason  to  doubt 
that  the  obser\'ation  of  Lesson,  who  saw  them  cover  small  crustaceans 
and  fishes,  may  be  perfectly  true.  These  stinging  organs  doubtless 
serve  the  same  purpose  as  with  other  animals  of  the  same  class  ; 
namely,  to  kill  the  prey  which  the  tentacles  have  enabled  them  to 
seenre."  Thus  the  Vilellœ  have  their  javelins,  as  the  Greek  and 
Koman  warriors  had,  and  a  lasso,  as  the  cavaliers  of  Mexico  and  Texas 
have. 

The  reproducing  individuals  form  the  great  mass  of  the  appendages 
attached  to  the  under  surface  of  the  Vilella.  The  form  of  the  in- 
dividuals  is  much   more   varied,  inasmuch  as   tliey   are   esti-emely 
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contractile.  Nevertheless,  tiioy  have  considerable  resemblance  to  tlie 
corolla  of  a  hyacinth. 

These  leprodnctive  individuals  arc,  then,  at  the  same  time  nurses. 
The  Mednsje  originating  by  budding  in  the  ease  of  those  reproductive 
individuals,  constitute  the  sexual  state  of  the  Yilellae.  They  exist,  in 
short,  in  two  alternate  states  :  the  one  sexual,  producing  eggs  ;  in  this 
state  they  are  isolated  individuals  of  the  Medusadas,  which  never  group 
themselves  or  form  colonies  :  the  other  aggregate  state  is  non-sexual, 
and  in  it  they  form  swimming  colonies,  under  the  special  designation 
of  Vildlse. 

The  Vilelhe,  so  called  by  Lamarck,  are  tbund  widely  difFiised  in  the 
seas  of  Europe,  Asia,  America,  and  Australia.  One  species,  V.  limhosa, 
is  often  taken  on  the  southern  coasts  of  England,  The  animals  are 
also  met  with  far  at  sea,  and  often  huddled  together  in  considerable 
masses,  old  and  young  together. 

Such  is  a  brief  account  of  the  strange  facts  to  which  the  careful 
study  of  the  lower  class  of  marine  animals  initiates  us.  Naturalists 
range  along  with  them  the  Rataria  and  Porpita. 

The  Eataria  have  the  body  oval  or  circular,  sustained  by  a  com- 
pressed sub-cartilaginous  framework,  much  elevated,  having  a  muscu- 
lar, movable,  longitudinal  crest  below,  and  provided  in  the  middle 
with  a  free  proboscidiform  stomach  and  a  single  row  of  marginal 
tentacular  suckers.  De  Blainville  was  inclined  to  consider  the 
very  small  animals  wliich  Eschscholtz  termed  Eatarije  as  young 
and  undeveloped  Vilellw.  M.  Vogt  tloubts  not  that  tlie  Eatariœ  are 
young  TUellse  which  have  acquired,  by  Httle  and  little,  the  elliptical 
form,  but  that  the  limb  is  only  furnished  at  a  later  period  to  the  re- 
productive individuals.  These  Eatarhe  are  engendered,  according  to 
Vogt,  by  the  naked-eyed  Medusae  bom  of  the  Vilellœ,  and  owe  their 
existence  to  the  eggs  produced  by  these  Medusœ. 

The  Porpifae  constitute,  like  the  Vilellse,  colonies  of  floating  animals 
furnished  with  a  cartilaginous,  horizontal,  and  rounded  skeleton,  but 
they  are  destitute  of  crest  or  veil.  The  body  is  circular  and  depressed, 
shghtly  convex  above,  with  an  internal  circular  cartilaginous  support, 
having  the  surÊice  marked  by  concentric  striae  crossing  other  radiating 
striie  ;  the  upper  surface  being  coveted  by  a  delicate  membrane  only. 
The  body  is  concave  below  ;  the  under  surface  is  furnished  with  a 
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great  omnter  of  tentacles,  the  exterior  ones  l>eing  longest,  and  also 
witli  small  cilia,  each  terminating  in  a  globule,  which  sometimes 
contains  air  ;  tho  interior  tentacles  are  shorter,  simple,  and  fleshy.  In 
the  centre  of  these  tentacula  is  the  mouth,  in  form  of  a  small  proboscis, 
leading  to  a  simple  stomach  surrounded  by  a  somewhat  glandular 
substance.  The  editors  of  the  last  edition  of  the  "  Eègne  Animal  " 
only  mention  one  species — P.  gigantea,  a  native  of  the  Mediterranean 
and  other  ^■ai'm  seas,  of  a  heautiftil  blue  colour.  Lamarck  gives  four 
species.  De  Blainville  and  others  consider  with  Cuvier  that  they  are 
only  varieties,  which  Eechscholtz  re-unites  under  one  species.  In 
Fig.  94  we  have  represented  P.  ^eifica  (Lesson),  the  disk  of  which  is 
twelve  lines  in  diameter, 
without  comprehend- 
ing the  tentacles.  This 
disk  is  finely  radiated 
on  tho  under  surface 
with  a  brilliant  argen- 
tine nacre.  The  mem- 
branous fold  which  sur- 
rounds it  is  cut  into, 
leaving  hght  and  per- 
fectly straight  festoons. 
It  is  of  a  clear  celestial 
bine  colour,  and  very 
transparent.  Tlic  ten- 
tacles are  much  com- 
pressed, very  thin  and 
cyHndrical,  of  a  light 
blue,  and  the  glands  are  of  an  indigo  blue  colour.  All  the  repro- 
ductive individuals,  which  are  placed  in  the  lower  part  of  the  body, 
are  of  a  perfect  hyaline  white. 

This  beautiful  Porpita  was  discovered  by  Lesson  on  the  Peruvian 
coast,  where  it  occurs  in  swarms  closely  packed  on  the  surface  of  the 
sea.  "  Its  manner  of  life,"  says  Lesson,  '  '  is  perfectly  analogous  to  that 
of  the  Yilella.  Their  locomotion  on  the  sea  is  purely  passive,  at  least 
in  appearance.  Their  disk  laid  flat  on  the  surface  upon  the  water-line, 
leaves  them  to  float  freely  and  in  a  horizontal  direction,  the  irritable 
anna  banging  aU  round  them." 
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Una,  and  the  Siephanomia,  for  t.he  history  of  which  we  are  indebt^-d  to 
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the  curious  obserrationts  of  M.  Vogt.  Fig.  95  is  a  representation 
of  Physo])kora  hjdrostatica,  after  M.  Vogt"s  memoir.  We  see  that 
the  auinial  is  composed  of  a  slender  vertical  asia,  terminating  io  an 
aerial  bladder,  carrying  laterally  certain  vesicles,  known  as  swimming- 
balls,  which  terminate  in  a  bundle  of  whitish  slender  threads. 

The  aerial  bladder  is  brilliant  and  silvery,  punctured  with  red  spots. 
The  swimming-bladdei-s  are  encased  in  a  transparent  and  somewhat 
cartilaginous  capsule,  ivhich  is  continued  into  the  common  median 
trunk,  the  latter  being  rose-coloured,  hollow,  and  very  conti-actile  ;  in 
short,  it  presents  very  delicate  mtiscular  fibre?,  which  expand  them- 
selves on  the  external  fen  of  the  capsule,  and  is  closed  on  all 
sides. 

Tlie  swimming-bladders  are  of  a  glass-like  transparency,  and  of  a 
firm,  compact  tissue.  They  are  attached  obhquely  and  alternately  upon 
a  common  asis,  presenting  an  exterior  curvature,  a  round  opening, 
furnished  with  a  fine,  muscular,  and  veij  contractile  limb,  and  ar- 
ranged like  the  iris  of  the  eye.  Their  ^xiwer  of  resistance  is  increased 
by  certain  homy  hollow  threadiJ,  which  are  in  direct  commnnication 
with  the  cavity  of  the  vertical  tiunk,  and  haie  thtir  oriL,in  m  a  i  ommoii 
circular  canal. 

"The  animal,"  says  Vogt,  "is  enabled  to  guide  itselt  m  aiij  duet 
tion  by  means  of  tie  swimmmg  apparatus  or  air-bags  These  on 
opening,  are  filled  with  water,  which  is  again  ejetted  m  the  contrat  tile 
movement,  for  their  movements  may  be  comitared  to  that  of  the  um- 
brella of  the  Medusœ.  It  is  the  violent  expulsion  of  this  hqmd  which 
enables  the  animal  to  advance  diagonally  thiough  the  \^ater,  a  kind 
of  motion  which  is  the  conséquence  of  its  organization  ;  for  where  both 
rows  of  air-bags  are  working  in  the  direction  of  the  asis  of  the  trunk, 
the  organism  will  incline  to  the  side  which  works  most,  but  always  in 
such  a  manner  that  the  aerial  vesicle  will  be  borne  forward." 

In  its  lower  parts  the  tinink  expands,  becomes  flat,  and  winds 
itself  in  a  spiral.  It  is  hollow,  and  enciosea  a  traiis^jarent  viscous 
liquid,  in  which  very  small  gi-anules  ai-e  observed,  which  appear  to  be 
the  result  of  digestion.  This  disk  is  attached  to  three  ditierent  sorts 
of  appendages  ;  we  sliall  first  address  ourselves  to  the  tentacles. 

These  fomi  a  crown  or  bundle  of  vermiform  appendages,  of  a  reddish 
colour,  over  an  inch  in  length,  and  which  are  kept  continually  in 
motion  :    these  are  ibrmed  of  a  glass-like  cariihiginoiiw   wul)Ktiince; 
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ttey  are  conical  tubes,  closed  on  all  parte  except  at  the  point  wliero 
the  tentacle  is  attaclied  to  the  disk.  Their  cavity  is  filled  with  tlie 
granulous  liijnid  already  mentioned.  On  the  under  surface  of  the 
disk,  and  to  the  inside  of  these  tentacles,  the  polypes  and  fishing- 
lines  are  attached. 

The  anterior  part  of  the  polype  is  formed  of  a  glass-like  substance, 
which  changes  its  form  in  the  most  varied  and  surprising  manner.  It 
bears  a  ronudieh  month  at  its  summit.  In  its  posterior  part  the 
polype  présents  a  straight  hollow  stem,  of  reddish  colour  ;  bat  near  to 


this  red  stem  we  find  a  thick  tuft  of  cylindrical  appendages,  from  tbe 
middle  of  which  springs  the  extensible  and  conti-actile  filamente  which 
Vogt  calls  the  fishing-lines  (fil  pécheur),  and  of  which  he  has  given 
the  foUo-^ving  very  strange  account  : 

"  Each  of  these  appendages  consists  of  an  assemblage  of  cylindrical 
tubes  somewliat  resembHng  and  analogous  to  a  filament  of  confervte. 
All  these  tubes  are  traversed  by  a  continuous  canal,  which  originates 
in  the  internal  cavity  of  the  st«m  of  the  polype.  Each  fragment  of 
the  line  is  capable  of  a  prodigious  extent  of  elongation  and  contrac- 
tion, hut  where  completely  drawn  back  the  pieces  fold  themselves  up 
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somewhat  in  the  manner  of  a  pocket  foot-rule.  It  is  to  the 
combined  effect  of  conti^action  and  the  unfolding  of  the  piecea  that 
these  lines  owe  the  maiTellous  changes  of  length  which  they 
present."  In  Fig,  9(î  are  represented  the  polypes  and  fishing-lines 
of  P.  hydroslatiea,  with  a  portion  of  the  disk  and  two  paire  of  repro- 
ductive clnsterB. 

In  this  figure  it  will  he  observed  that  each  fragment  or  joint  has 
implanted,  neat  the  articulation,  a  secondary  line,  which  bears  the 
stinging  organ.  Each  of  these  filaments  consiste  of  three  parts  :  a 
straight  stem,  muscular,  contractile,  and  hollow,  the  cavity  of  which 
communicates  with  that  of  the  tmnk  which  caiTÎes  it  ;  a  middle  part, 
a  sort  of  tube  containing,  in  a  considerable  internal  cavity,  a  trans- 
parent liquid  ;  finally,  an  inflated  stinging  organ,  which  teiminatea 
the  apparatus.  This  last  is  egg-ahaped,  and  consists  internally  of  a 
hyaline  substance  of  cartilaginous  consistence,  in  the  interior  of  which 
we  find  a  great  cavity,  which  opens  from  within,  near  the  base  of  the 
capsule  ;  to  the  inside  of  this  cavity  a  second  muscular  sac  is  attiichod 
hH  round  the  opening  of  the  capsule,  in  such  a  manner  that  the 
opening  leads  directly  into  the  cavity  of  the  sac.  Thia  cavity  conceals 
in  its  interior  a  long  filament  usually  rolled  up  in  a  spiral,  as  illus- 
trated in  Fig,  97,  where  the  two  urticant  capsules  of  the  stinging 
apparatus  of  Physo^kora  hydrostatica  are  represented,  one  of  them 
being  a  section,  magnified  by  twelve  diameters.  This  spii'ally 
roUed-up  filament  consists  of  a  large  quantity  of  very  small,  hard, 
sabre-shaped,  corpuscular  bodies,  supported  the  one  against  the 
other,  and  having  their  points  turned  inwards.  These  objects  Vogt 
terms  "urticant  sabres:"  the  estremity  of  the  filament  consists 
of  curved  corpuscles,  larger,  of  a  brownish  yellow,  very  strong, 
and  with  a  double  point.  M,  Yogt  had  also  opportunities  of  ob- 
serving the  action  of  these  stinging  capsules.  He  has  seen  them 
burst  naturally,  and  he  has  also  obtained  artificially  the  same  result. 
In  the  former  case  the  filament  issues  from  the  opening  left  at  the  base 
of  the  capsnle  with  a  sort  of  explosion,  "  The  use,"  he  says,  "  of  the 
fishing-lines  becomes  evident  when  we  see  a  Physophota  in  repose 
in  a  vase  large  enough  for  its  full  development  ;  then  it  takes  a 
vertical  position  ;  the  lines  elongate  themselves  more  and  more,  by 
unfolding  one  by  one  the  secondary  lines  witli  stinging  capsules,  and 
the  Physophora  now  resembles  a  flower  posed  upon  a  tuft  of  roots. 
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with  extremely  long  and  delicate  rootlets  leacliing  the  bottom  of  the 
vase.  But  in  the  case  of  the  Physophora  the  living  roots  are  id  coii- 
tinual  motion.  Each  line  is  elongated,  foreshortened,  and  contracted 
in  a  thousand  ways.  The  least  movement  of  the  water  causes  the 
stinging  capsules  to  be  suddenly  drawn  up,  the  lines  hauled  in  most 
rapidly  being  those  near  the  crown  of  tentacles.  This  continuous 
play  of  the  lines  Las  no  other  oLjeiit  than  to  attract  the  prey  destined 


to  feed  the  polype,  and  we  cannot  find  any  better  couqmriaoii  fur 
them  than  the  fishing-lines  to  which  they  have  been  compared.  Tlie 
moment  that  some  small  microscopic  medusee,  larvœ,  or  crustaceans 
come  within  the  sphere  of  those  redoubted  lines,  it  is  at  once  sur- 
rounded, seized,  and  led  with  irresistible  force  towards  the  mouth  of 
this  polype  by  a  gentle  and  gradual  contraction  of  tlie  hne  ;  the 
stinging  organs,  compHcated  as  we  have  seen  them  to  be  in  the  Phy- 
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oil  tlie  iiiDia  of  the  HjiIi'b  tti  m  tlie  extuiiiiil  &urfine  of  tlie  tentacles 
and  piohfie  polypes  oi  tlie  ViIellT 

Can  theie  Le  any  animal  fi.na  moie  ^I'acefnl  than  iqalina  ruha 
wluch  18  reproduce  1  m  Plate  "VU  fioiii  Vo^ta  Meniou  ?  'ibis 
heaiitiful  eieatnre  is  conunou  in  the  Meditemnean  on  the  coast  near 
Nue  fiom  ^ovenilier  till  the  month  of  May  Towards  the  middle 
of  Decemher  Vogt  found  neaily  fifty  mdividual?  m  tte  sp  tee  of  an 
hoiu  opposite  to  the  Port  of  Nice  îdl  folliwm^  tlie  same  cnneiit, 
a  prodigiona  qimntity  (f  Saljie  Medusa  md  ■^maU  Pteropodean 
MoUnsks  accompanying  them. 

"  I  know  nothing  more  graceful,"  says  Yogt,  "  tlian  this  Agalma  as 
it  floats  along  neai'  the  surfiice  of  tiie  watei-s,  its  long,  ti'ansiwient, 
garlaud-Iilie  lines  extended,  and  their  limits  distinctly  indicated  by 
bnndles  of  a  brilliant  veimilion  red,  while  the  r^t  of  the  body  is 
concealed  by  its  very  transparency  ;  the  entire  organism  always  swims 
in  a  shglitly  obliqne  position  near  the  surface,  but  is  capable  of  steering 
itself  in  any  direction  with  great  rapidity.  I  have  liad  in  my  jxisses- 
siou  some  of  these  garlands  more  tlian  three  feet  in  length,  in  which 
the  series  of  air-bags  mejisnred  more  tlian  four  inches,  so  that  in  the 
great  vase  in  wliich  I  kept  them  the  cohimii  of  swimming  ha^s 
touched  the  Ixittom,  while  the  aiirial  vesicle  floated  on  the  surfiice. 
Immediately  after  its  capture  the  columns  contracted  themselves  to 
such  a  ^xiint  that  they  were  scarcely  perceptible,  but  when  left  to 
repose  in  a  spacions  vase,  all  its  shrunken  appendages  deployed  them- 
selves round  the  vase  in  the  most  graceful  manner  imaginable,  the 
coliinm  of  swimming-hladdei's  remaining  immovable  in  their  vertical 
position,  the  air-hags  at  the  surface,  while  the  diiferent  appendiiges 
soon  began  to  play.  The  polypes,  planted  at  iutervale  along  the 
common  trunk  of  rose-colour,  liegan  to  agitate  themselves  in  all  direc- 
tions, taking  a  thousand  odd  forms  ;  the  reproductive  individuals,  like 
the  tentacles,  were  contiacting  and  twisting  themselves  about  like  so 
many  worms  ;  the  tentacles  were  stirred,  the  ovarian  clusters  began  to 
dilate  and  contract,  the  spermatic  air-bells  agitjited  the  watei-s  mth 
their  umbrellas,  hke  the  Medusie  ;  but  wliat  most  excited  my  cmiosity, 
was  the  continuons  action  of  the  fishing-lines,  which  continued  to 
unroll  and  contract  in  a  most  sui'prising  manner,  retiring  altogether 
sometimes  with  the  utmost  precipitation.     All  who   luwe  witnessai 
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these  living  colonies  detach  themselves  relnetantly  from  the  strange 
spectacle,  where  each  ])olype  seems  to  play  the  part  of  the  fisherman 
who  throws  his  hne,  furnished  with  baited  hoots,  withdrawing  it 
when  he  feels  a  nibble,  and  tlu'owing  again  when  he  discovers  his  dis- 
appointment. Tliese  efforts  continne  in  full  vigour  for  two  or  three 
days,  and  1  have  succeeded  sometimes  in  feeding  them  with  the  small 
crustaceans  which  swarm  on  oat  coasts." 

Of  the  "  personelle  "  of  these  colonies  a  few  words  will  not  he  mis- 
placed. The  common  axis  of  the  Agahut,  is  a  hollow  muscular  tube,  the 
length  of  which  may  be  three  feet,  and  its  breadth  an  eighth  or  tenth 
of  an  inch  ;  it  is  traversed  by  a  double  cuiTent  of  grannloua  liquid  ;  at 
its  summit  is  the  aerial  vesicle  ;  beneath  are  the  swimming  vessels, 
Tliese  are  dis^josed  along  the  trnnk  in  a  double  series,  attaining  soine- 
times  the  number  of  sixty  ;  their  structure  is  analogous  to  the  same 
organs  in  the  Physopliora. 

In  examining  the  posterior  portion  of  the  tnink,  traversing  polypes 
are  observed  at  inteiTals,  whose  base  is  surrounded  by  a  cluster  of 
reddish  grains,  each  of  which  is  anned  with  a  line,  and  with  its 
surrounding  filament,  terminating  in  a  tendril  of  a  red  vermilion 
colour,  whicli  is  a  perfect  arsenal  of  offensive  and  defensive  arms. 
There  we  find  "  sabres  "  of  divers  sizes,  and  pouiaKls  of  various  forms, 
the  whole  constituting  a  truly  foimidable  stinging  apparatus. 

These  warlike  engines,  these  arms  of  attack  and  defence  with  which 
man  surrounds  himself,  Nature  has  fi-eely  bestowed  on  these  Httle 
creatures  with  which  the  ocean  swarms  in  some  places.  It  might  be 
said  that,  after  liaving  created  these  graceful  creatures  to  ornament 
and  decorate  the  depths  of  the  ocean,  the  Creator  was  so  pleased  with 
His  work  that  He  furnished  tliem  with  arms  for  their  protection  and 
defence  against  all  attacks  from  without. 

Among  these  creatures  we  may  note  the  pretty  Ajidemia  conforta 
of  Milne  Edwards  {Fig.  98),  which  also  inhabits  the  Mediterranean, 
and  particularly  the  coast  of  Nice,  and  is  no  less  admirable  in  its 
structure  than  Agcdma  rtibra.  This  elegant  species  is  often  met  with 
in  the  Gulf  of  Viilafranca  neax  Nice,  and  lias  been  figm-ed  and 
described  by  Milne  Edwards,  Charles  Vogt,  and  also  by  M.  de  Qitatre- 
Êiges,  who  asks  the  reader  "  to  figure  to  himself  an  axis  of  flexible 
crystal,  sometimes  more  than  a  mètre  (forty  inches),  all  round  wliich 
are  attached,  by  means  of  long  peduncles  or  footstalks  equally  trans- 
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parent,  some  Imndmls  of  Uidies,  sometimes  elongated,  sometime.^  flat 
and  fotmp  I  like  the  bud  of  a  flowei  If  we  add  to  this  gai-land  of  pearls 
of  a  TiTid  red  colont  -ui  mfinitvof  ftni  tihment'*  virjiu^'  m  tluckness, 
and  gi^.e  li'e  ma  motion  to  ah  tlie^.-  parts  ut  line  even  now  only 
a  very  blylit  and  imperfect  idea  oi  the  nianellous  organism       The 
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aiv-belk  in  A^demia  contorta  consist  of  it  mass  having  the  ioi'iii 
of  an  elongated  egg  ent  in  the  middle.  They  are  arranged  in  a 
vertical  series  of  twelves,  and  the  axis  which  snppoiis  them  is  termi- 
nated by  the  aerial  vesicle.  Tliis  axis  ia  always  arranged  in  a  spiral 
form,  even  in  its  greatest  expansion,  ia  of  a  fine  rose  tint,  and  flattened 
into  the  form  of  a  ribbon  ;  it  is  marked  in  all  its  length  with  asperities 
or  hollow  dimples,  in  which  the  fikmeutal  appendages  originate. 
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The  nm-sing  jMrhpes  hive  been  called  jjofco^  idif  loun  organs  by 
Mr    Milne  Edwards    wlio  hm  studied  them  i,aieiiilly      They  tire 
rendered  consiiRiions  at  a  glance  by  the  hiiglit  led  colour  of  their 
digests    LiMtj  iiid  tbpn     \tiemc  drlatability     At  the  base  of  their 
stems  the  lery  delicate  fihi- 
m  nts  called  fishmg-lineB  are 
attached  wbich  are  fnmished 
with  ^  multitude  of  stinging 
tendiils  of  a  reddish  colour. 
These    tendiils    slightly  re- 
semble thrse  ri  the  Agalmœ, 
and  the    ^bie  like  weapons 
are  n^t  wiiitin„ 

Bet^^een  the  nursing  ^wly- 
pei  aie  placed  in  pairs  the 
reproductive  individuals,  hav- 
ing the  form  ol  an  elongated 
tube  \eiy  dJat  ille,  and  closed 
at  tb  fiee  end  They  liave, 
then  no  mouth  !  Milne 
Edw  u  Js  calls  these  "  vesieulai' 
appeiidaiçes  andM.Kœlliker, 
tentacle  The  buds  arranged 
at  the  1  ise  of  each  polifie 
j^/ /  ^Ipi    individual  vai  y     bnt,  aieord- 

C  j/  ^  J    ing  to  M  '\  o^t  tbcy  are  al- 

^^  ways  thtre  m  pairs—  a  male 

*"  mgnu*!     tm  "*         '"  t.     /lid'  H     ""  and  female  at  the  hase   of 
'"    "■''""        "   each  stem     Figs  99and  100 
repiesent  the  colony  \.%  liave  eiideavouied  to  desuile   "IS  being  the 
nursing  individual  ot  Ajinlemia  ioiifj)t«  magmfied  twelve  times,  100 
lepresentiiip  tht  lepioduitive  piu  uiidei  the  -tanu,  magmfyiug  jMiwer. 


We  have  seen  tliat  the  Physophora,  the  A^alma,  and  the  Â2wlemm 
have  for  the  use  of  the  colony  a  vast  number  of  w\vimming  vésicules 
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iind  a  teiminal  utrul  itsicuk  It  ib  mudi  tlic  simu  ui  the  Pui'jx 
or  Diphytlffi  In  tbia  feinuly  a  gieat  narnber  ot  natatory  -^esu-les  are 
connected  with  tlie  teimmal  atnal  vesicle,  aB  m  Fip  101,  P>  aya  difhys 
Tliia  «peiies  is  widdv  diffiwtl  ni  tht  ^li  wlucli  Iwithe-i  tlie  Nicean 
coast,  but  it  liven  dittnult  to  pi.H-iiH   iiiit(  t  -.pLdmen"     M  "\of,t 


found  fiigmpiits  nioie  than  tlnc(  iipt  lonp;  wIulIi  swim  ui  the 
surhne  and  was  m  it^  'itite  of  contraction  not  luoie  than  i  hn^ai  '< 
length  This  &pecies  Ims  been  met  with  at  Porta  della  Pi  lya  and  at 
San  Yago,  one  of  the  Cape  de  Veide  isknds 

The  colony  of  the  Pi-aya  présente  two  great  locomotive  hell-shaped 
masses,  between  which  the  common  trunk  is  suspended,  and  to  which 
it  can  retire.     This  cyhndrical  tmnk,  which  is  thin  and  transparent, 
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carries  from  ejiace  to  s\^ice  certain  groups  veiy  exactly  circumscribed 
and  individualised.  Each  of  these  gi-oups  eousists  of  a  nursing  polype, 
having  its  fishiag-liiie  Avith  a  Bpecial  floating  air-bladdei,  a  repro- 
ductive hud  male  oi"  female,  and  a  protecting  casque  enveloping  the 
whole. 

Another  species  having  a  great  resemblance  to  the  Puajx  is 
Gaholaria  auraiiiiaca  (Plate  VIII.)  or  Orange  Galeolaria,  nhith  is 
represented  on  the  opposite  page,  boiTowed  from  the  fine  "  Memoir  of 
the  Inleiior  Animals  of  the  Mediterranean,"  by  Charles  Vogt.  Here 
we  find  only  two  gi'eat  floating  hhwlders  placed  at  eaeh  extremity  of 
a  common  trunk,  and  serving  the  pm-pose  of  a  locomotive  appaiatus 
to  the  whole  colony.  This  trunk  caiiies  in  hke  manner  jxJypes 
placed  at  regular  intervals  foiiuing  isolated  groups,  provided  each  ^\lth 
its  protecting  plates.  But  there  is  no  special  swimming  apparatus  for 
each  of  these  groups.     Moreover,  each  colony  is  either  male  or  female. 


PlIVSALIA. 

Let  us  finally  note  among  the  Siphonophorœ  a  zoophyte  wliich  has 
attracted  great  attention,  and  has  been  described  under  many  names. 
Sailor's  call  it  the  sea-bladder,  from  its  resemblance  to  tluit  organ  ;  it 
is  also  known  as  the  Portngnese  man-of-war,  fimn  its  fancied  re- 
semblance to  a  small  ship  as  it  floats  along  imder  its  tiny  sail. 
Naturalists  after  Eseliscliolta  call  it  Physalia  utriculus,  kom  the 
Greek  woi'd  tpva-aXU,  a  bubble,  and  utiiculus  from  its  stinging 
powers.  It  was  long  thought  that  the  PliysaUa  was  an  isolated 
individual.  But,  accoixling  to  recent  rraeai-ches,  they  form,  like  the 
species  already  desciibed,  an  animal  reprrblic. 

Let  us  imagine  a  gi-eat  cylindrical  bladder  dilated  in  the  middle, 
attenuated  and  rounded  at  its  two  extremities,  of  eleven  or  twelve 
inches  in  length,  and  from  one  to  three  broad.  Its  appearance 
is  glassy  and  transpai-ent,  its  coloiu'  an  imperfect  purple,  passing  to 
a  violet,  then  to  an  azure  above.  It  ia  surmounted  by  a  ci-est,  hmpid 
and  pure  as  crystal,  veined  with  purple  and  violet  in  decreasing  tints. 
Under  the  vesicle  float  the  fleshy  filaments,  waving  and  contorted 
into  a  spiral  form,  which  sometimes  descend  pei-pendicuiai-ly  like  so 
many  thread.';  of  celestial  blue.     Sailors  believe  that  the  crest  which 
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Hiii'moimta  the  vesicle  performs  the  office  of  a  eaii,  and  that  they  tell 
the  navigator  "  How  the  -wind  blows,"  as  they  say.  With  all  respect  to 
the  siiilora,  the  bladder-like  foiin,  with  its  aijiial  creat,  is  only  a  hydro- 
static apparatus,  whose  office  is  to  lighten  the  animal,  and  modify  its 
specific  fçravity.     Mr.  Gosse  thinks  othevwise  however. 

"  This  bladder,"  says  Gosse,  in  his  "  Tear  by  the  Sea-side,"  "  is  filled 
with  air,  and  therefore  floats  almost  wholly  on  the  surface.  Along 
the  upper  side,  nearly  from  end  to  end,  runs  a  thin  edge  of  membrane, 
which  is  capable  of  being  erected  at  will  to  a  consida-aHe  height, 
fully  equal  at  times  to  the  entire  width  of  the  bladder,  when  it  repre- 
sents an  arched  fore-and-aft  sail,  the  bladder  being  the  hull.  From 
the  bottom  of  the  bladder,  near  the  thickest  extremity,  where  there  is 
a  denser  portion  of  the  membrane,  depends  a  crawded  uaass  of  organs, 
most  of  which  take  the  fonn  of  very  slender,  highly  contractile 
movable  threads,  which  hang  down  into  the  deep  to  a  depth  of  many 
feet,  or  occasionally  of  several  yards, 

"  The  coloui-s  of  this  cnrions  ci-eatnre  are  veiy  vivid  ;  the  bladder, 
though  in  some  j^sirts  tiuiisparent  and  colourless,  and  in  some  speci- 
mens almost  entirely  so,  is  in  general  painted  with  richest  blues  and 
purple,  mingled  with  gi'cen  and  crimson  to  a  smaller  extent,  these  all 
being,  not  aa  sometimes  described,  iridescent  or  changeable,  but 
positive  colours  independent  of  the  incidence  of  light,  and,  for  the 
most  part,  possessing  great  depth  and  fiilness-  The  sail-like,  erectile 
membrane  is  transparent,  tintai  towards  the  edge  with  a  lovely  rose- 
pink  hue,  the  colours  arranged  in  a  peculiai-  fringe-like  manner. 
Wlien  examined  anatomically,  the  bladder  is  found  to  be  composed  of 
two  walls  of  membrane,  which  are  lined  with  cdia,  and  have  between 
them  the  nntritiTe  food  which  supplies  the  place  of  the  blood.  Besides 
this,  the  double  membrane  is  turned  in  or  invei'ted  like  a  stocking 
prepai'ed  for  putting  on  ;  and  thus  there  is  a  bladder  within  a  bladder, 
both  having  double  walls  ;  the  inner  (pieumutoajsi)  much  smaller 
than  the  outer  (^neumafopkone),  and  contracted  at  the  point  where  it 
is  turned  in  to  the  almost  imperceptible  orifice.  The  inner  sends  up 
closed  tubidar  folds  into  the  crest,  which,  being  arrested  by  the 
membranous  walls  of  the  outer  sac,  give  to  tlie  sail  tliat  appearance 
of  verticle  wrinkles  which  is  so  conspicwous." 

When  it  is  filled  witli  air  the  body  is  almost  projected  out  of  the 
water.     In  order  to  descend  it  is  necessary  to  compress  itself  or  disj»! 


d  by  Google 


2-m  THE  OCEAN  WOKLD. 

the  ail',  iu  pait,  for  the  ceutfe  of  gmvity  in  the  simmal  i 
according  its  the  air  is  in  the  vesicle  or  in  the  crest.  AVhen  the  last 
is  distended  it  riaea  ont  of  the  water,  and  becomes  neatly  vei'tieal  ;  in 
short,  it  then  Incomes  a  sort  of  saih  The  floating  appendages  beneath 
the  body  are  of  diyers  kinds.  Some  of  these  ai'e  i^eprodnctive  inthvi- 
dnals  ;  some  are  nurses  ;  some  are  tentacles  ;  finally,  there  are  organs 
designated  nnder  the  name  of  Sondes  liy  French  naturalists  ;  probes  or 
suckers,  we  may  call  tliem,  formmg  offensive  and  defensive  arms  tiiily 
formidable;  for  these  elegant  creatnrea  are  temble  antagonists. 
Dutertre,  tlie  veracious  historian  of  the  Antilles,  relates  the  fallowing  : 
"Tliis  'galley'  (onr  Physalia),  however  agreeable  to  the  sight,  is  most 
dangerona  to  the  body,  for  I  can  assert  that  it  is  freighted  with  the 
worst  merchandise  which  floats  on  the  sea.  I  apeak  as  a  natnraliat, 
and  aa  havmg  made  experiments  at  my  own  personal  cost.  One  day, 
when  sailing  at  sea  in  a  small  boat,  I  perceived  one  of  these  little 
'  galleys,'  and  was  cnrioiia  to  see  the  form  of  the  animal  ;  but  I  had 
scarcely  seized  it,  when  all  its  fibres  seemed  to  clasp  my  hand,  covering 
it  as  witli  birdlime,  and  scarcely  liad  I  felt  it  in  all  its  freshness  (for 
it  is  very  cold  to  the  touch)  when  t  «eemed  is  if  I  liad  plunged  my 
arm  up  to  the  shoulder  in  a  ca  11  on  of  bo  1  ng  water.  This  was 
accompanied  with  a  pain  so  stra  "e  tl  it  t  s  only  with  a  ^-iolent 
effort  I  could  restrain  myself  from   ry  ng   1  ud 

Another  voyager,  Leblond,  in  1  s  \  oyage  a  \  Antilles,"  relates  as 
follows  :  "  One  day  I  was  bathing  with  some  friends  in  a  bay  in  front 
of  the  house  where  I  dwelt.  While  my  friends  fished  for  sardines  for 
breakfiist,  I  amnsed  myself  by  diving,  in  the  manner  of  the  native 
Carrilieans,  under  the  wave  about  to  break  ;  having  reached  the  other 
side  of  one  great  wave,  I  had  gained  the  open  sea,  and  was  returning 
on  the  top  of  the  next  wave  towards  the  shore.  My  I'ashnesa  nearly 
cost  me  my  hfe  :  a  Physalia,  many  of  which  wei'C  f^tranded  upon  the 
l>each,  fixed  itaeM  upon  my  left  shoulder  at  the  moment  the  wave 
landed  me  on  the  beach.  I  promptly  detached  it,  but  many  of  its 
filaments  remained  glued  to  my  skin,  and  the  pain  I  experienced 
immediately  was  ao  intense  that  I  nearly  fainted.  I  seized  an  oil 
flask  which  was  at  hand,  and  swallowed  one  half,  while  I  rubbed  my 
arm  with  the  other  :  this  restored  me  to  myself,  and  I  returned  to  the 
house,  where  two  hams  of  repose  relieved  the  pain,  which  disappeared 
altogether  during  the  night." 
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Mr.  Bennett,  wlio  accom]^)anie(l  tlie  explonng  expedition  imder 
Admirai  Fitzroy  as  naturalist,  ventured  to  test  the  powers  of  the 
Pliysalia,  "  On  one  occasion,"  he  says,  "  I  tried  the  experiment  of 
its  stinging  powers  upon  myself,  intentionally.  When  I  seized  it  by 
the  bladder  portion,  it  raised  the  long  cables  by  muscnlar  contraction 
of  the  bands  situated  at  the  base  of  the  feeleni,  and,  entmning  the 
slender  appendages  about  my  band  and  finger,  inflicting  severe  and 
peculiarly  pungent  pain,  it  adhered  most  tenaciously  at  the  same  time, 
so  as  to  be  extremely  difficult  of  removid.  The  stinging  continued 
during  tlie  whole  time  that  the  minutest  portion  of  the  tentacula 
remained  wlherent  to  the  akin.  I  soon  found  that  the  eifects  were 
not  confined  to  the  acute  pungency  inflicted,  but  produced  a  great 
degree  of  constitutional  irritation  :  the  pain  extended  upwai'da  along 
the  arm,  increasing  not  only  in  extent  biit  in  severity,  apparently 
acting  along  the  course  of  the  absorbents,  and  could  only  be  compared 
to  a  severe  rheumatic  attack.  The  pulse  was  accelerated,  and  a  feverish 
state  of  the  whole  system  produced  :  the  muscles  of  the  chest,  even, 
were  affected  ;  the  same  distressing  pain  being  felt  on  taking  a  fall 
respiration  as  obtains  in  a  ease  of  acute  rhemnatism.  The  secondary 
effects  were  very  severe,  continuing  for  neaidy  three-quarters  of  an 
hour  ;  tlie  duration  being  probably  longer  in  consequence  of  the  time 
and  delay  occasioned  by  removing  the  tentacula  from  the  skin,  to 
which  they  adhered,  by  the  aid  of  the  stinging  capsules,  with  an 
annoying  degree  of  tenacity.  On  the  whole  being  removed,  the  pain 
l)egan  to  abate  ;  but  during  the  day  a  peculiar  numbness  was  felt, 
accompanied  by  an  inci-eased  temperature  in  the  hmb  on  which  the 
sting  had  been  inflicted.  For  some  hours  afterwards  the  skin  dis- 
played white  elevations  or  weals  on  the  parts  stung  similar  to  those 
resulting  from  the  poison  of  the  stinging  nettle.  The  intensity  of 
the  pain  depends  in  some  degree  upon  the  size  and  consequent  power 
of  the  creature.  After  it  has  been  removed  from  the  water  for  some 
time,  the  stinging  property,  although  stiU  continuing  to  act,  is  found 
to  liave  perceptibly  diminished.  I  have  observed  also,  that  this  irri- 
tative power  is  retained  for  some  weeks  after  the  death  of  the  animal 
in  the  vesicles  of  the  cables,  and  even  linen  cloth  which  iias  been 
used  for  wiping  off  the  adhering  tentacles,  when  touched,  still  retained 
the  pungency,  although  it  had  not  the  power  of  producing  such  violent 
constitutional  irritation," 
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Tho  question  lias  been  mucli  ugitated,  without  being  positively 
resolved,  whether  the  Physaha  are  yenomons  or  not  :  if  they  can  kill 
or  mate  sick  the  man  or  anmial  which  swallows  them.  Listen  to  the 
opinions  of  M.  Eicoi-d-Madiaiia,  a  physician  of  Guadaloupe,  who  made 
direct  experiments  with  a  view  to  settling  the  question,  "  Many 
iniiabitants  of  the  AntUIea,"  he  says,  "say  that  tlie  'galleys'  are 
poisonous,  and  that  the  negroes  make  use  of  tliem,  after  being  dried 
and  powdered,  to  poison  both  men  and  animals.  The  fishermen  of 
the  islands  also  heUeve  that  fish  whicli  have  swallowed  them  become 
deleterious  and  poison  those  who  eat  them,  a  prejudice  which  has  been 
adopted  by  many  travellers,  and  lias  even  found  its  way  into  scientific 
books.  We  can  state,  as  the  result  of  direct  experiment,  that  tJiongL 
the  '  galley  '  will  femm  the  ignorant  hand  which  is  touched  by  its  ten- 
tacles, when  dried  in  the  sun  and  pulverized,  it  becomes  mere  gr^iius  of 
dead  matter,  producing  no  effect  wliatever  upon  the  animal  economy." 

On  the  other  liand,  we  read  in  P.  Labat's  Voyage,  vol.  ii.,  p.  31, 
"  that  the  becune  should  not  be  eaten  without  some  pi'ecaution,  for 
this  fish  being  extremely  voracious,  greedily  devours  all  tliat  comes 
within  its  reach  in  and  out  of  the  water,  and  it  often  happens  that  it 
meets  and  swallows  '  galleys,'  which  are  very  caustic,  and  a  violent 
poison.  The  fish  does  not  die,  but  its  flesh  aliaorbs  the  venom  and 
poisons  those  who  eat  it."  "  There  is  every  reason  to  beheve,"  says 
M.  Leblond,  in  the  work  already  quoted,  "  that  the  sardine,  as  well  as 
many  other  species  of  fish,  after  having  ate  the  tentacles  of  the  '  galley,' 
acquires  a  poisonous  quality.  Supping  at  an  auberge  on  one  occasion, 
witih  other  pei-sons,  a  bécnne  was  served  up,  of  which  gasti-onomers 
are  very  fond,  and  wliich  is  usually  perfectly  hannless  :  five  persons 
partook  of  it,  and  innne<liately  afterwai'ds  exhibited  every  symptom  of 
being  poisoned.  'Jlhis  was  manifested  by  a  bui-ning  heat  in  the  region 
of  the  stomach.  I  bled  two  of  them  :  one  was  cured  by  vomiting  ; 
one  other  would  take  nothing  but  tea  and  some  cuhnaiy  oil.  The  cohc 
continued  during  the  night,  and  had  disappeared  in  the  morning,  but 
be  entertained  so  great  a  horror  of  water,  that  during  the  remainder 
of  the  voyage  a  glass  of  it  presented  to  him  made  him  tmii  pale." 
M.  Leblond  concludes,  from  this  and  other  facts,  that  the  fishes  which 
eat  the  Physalia  l>ecome  a  poison  for  those  who  eat  them,  although  it 
does  not  appeal-  that  he  had  any  evidence  of  the  fish  liaving  ate  the 
"  galley,"  or  any  otlier  poison. 
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"  Let  113  report  oitr  own  espeiiiiiouts,"  coiitiimos  M.  Kicord-Madiaiia. 

"I.  I  had  placed  a  'galley'  in  the  Biiii,iii  order  to  diy  and  pulverize 
it.  A  nest  of  auta  were  there  who  devoured  the  whole  of  it.  Now, 
many  peraons  in  the  iahmds  think  that  these  insects  will  not  touch 
venomous  fishea. 

"  II.  Another  '  galley,'  wliich  I  had  left  on  the  table  in  my  lahoratoiy, 
was  attiieked  by  a  nniuher  of  grent  flies,  who  deposited  theii'  egga 
there  ;  these  were  duly  hatched,  and  the  larvfe  fed  on  the  decomposed 
zoophyte. 

"Ill,  On  the  12th  of  July,  1823, 1  saw  on  the  sands  in  the  Bay 
between  Saint  Mary  and  La  Goyave,  at  Guadaloupe,  many  Physaha 
recently  cast  asliore.  Hating  a  dog  with  me,  with  the  assistance  of 
my  servant,  I  made  him  swallow  the  freshest  of  tliem,  with  all  its 
fihform  tentacles,  pushing  it  down  his  throat,  while  my  servant  held 
his  mouth  oi>en  ;  five  minutes  after,  the  dog  exliihited  symptoms  of 
great  pain  on  the  edges  of  its  lips,  it  foamed  at  the  mouth  and  rubbed 
it  in  the  sand,  or  upon  the  grass,  leaping  about,  passing  its  i>awa  over 
its  jaws,  and  exhibiting  every  symptom  of  excessive  pain.  I  mounted 
lay  horae,  and,  in  spite  of  its  sufferings,  the  poor  animal  followed  me 
as  it  was  wont.  After  twenty  minutes,  when  its  suflerings  seemed 
over,  I  had  a  piece  of  bread  which  I  gave  it,  and  it  ate  it  mth  appetite, 
awallotving  it  without  any  difficulty  ;  it  only  seemed  to  feel  the  pain 
on  the  edges  of  its  mouth:  it  wae  well  enough  all  day,  and  had 
evacuations  which  gave  no  mdication  that  the  Phyaalia  had  any 
inâttence  over  the  digestive  organs.  Next  day,  and  the  day  following, 
it  was  as  well  aa  usual,  exhibiting  no  signs  of  inflammation  either  in 
the  mouth  or  throat. 

"IV.  On  the  20th  of  the  same  month,  I  took  two  'galleys'  on  the 
sea-shore  and  cut  them  in  pieces  ;  tlien,  with  a  spoon,  I  had  them 
forced  down  the  throat  of  a  puppy,  which  stUl  siicked  its  mother  ; 
this  strong  dose  of  Physalia  had  no  efteet  upon  it,  the  tentacles  having 
probably  been  suri-ounded,  by  the  fleshy  parts  of  the  animal  in  dividing 
it,  so  as  not  to  touch  the  mouth  :  it  seems  probable,  therefore,  that  the 
internal  mucous  is  capable  of  subduing  the  irritation,  which  is  so 
distressing  when  applied  to  membranes  exposed  to  the  external  air. 
We  swallow  some  things  with  impunity,  which  we  could  not  support 
in  the  mouth  if  the  burning  substance  remained  there, 

"V.  I  have  also  procured  many  'galleys'  since  these  experiments, 
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and  having  pkcc;l  them  iu  u  gULss-tiibe,  left  them  tu  dry  mid  had 
them  pulvei-ized  ;  tweiity-fiye  graine  of  this  powder  adrmiiista'eii  to  a 
very  yonng  dog  protluced  no  deleterimis  effects.  Twice  this  quantity 
administered  to  a  young  cat  produced  no  more,  nor  has  this  surprised 
me,  for,  if  the  fresh  animal  lias  no  poisonous  proiierties,  how  can  it  lie 
supposed  that  drying  the  zoophyte  can  have  inci'eased  its  poisonons 
*,  if  it  really  possesses  them  ?  On  the  contraiy,  it  is  more 
i  to  suppose  that,  hy  desiccation,  the  deleterious  principle 
from  any  animal,  whether  Phijsalia  or  Holothtirta,  should  lose  in- 
finitely in  its  principle  by  evaj^wmtion,  and  other  changes  that  heat 
and  air  produce  in  the  process  of  diying. 

"  YI.  I  have  had  a  '  galley  '  cut  into  pieces,  and  got  a  fiit  young 
chieten  to  swallow  them.  It  caused  no  inconvenience.  Three  hours 
after,  I  had  the  chicken  killed  and  roasted  ;  then  I  ate  it,  and  made 
my  servant  eat  it  too.  Neither  of  us  ex^wrieuced  any  inconvenience 
from  it,  a  certain  proof  that  it  is  not  from  eating  Physaliii  tlwit  the 
fish  hecomes  poisonous, 

"VII.  I  put  twenty-five  grains  of  powdered  Physalia  in  a  little 
'  bouillon  ;'  I  swallowed  the  dose  without  the  least  feai',  and  I  felt  no 
inconvenience  from  it." 

Aft«r  these  ex]^)eriment8,  which  are  ceriiainly  qnite  conclusive,  wliat 
are  we  to  think  of  the  st<uy  related  of  a  certain  M.  Téhé,  the 
managing  partner  of  a  house  in  Gaadaloupe,  who  fell  a  victim  to  his 
cook,  who  is  said,  aftei'  having  sought  in  vain  to  poison  him  with  the 
rasping  of  his  nails,  which  he  had  spread  carefully  over  the  ixiasted 
fish  daily  served  up  for  dinner,  determined,  seeing  that  he  had 
signally  Éiiled  by  other  means,  to  put  into  his  soap  a  pulverized 
Physalia.  An  boor  after  his  repast,  this  gentleman  appeared  in  the 
hnrgh  of  Lamantin,  at  a  Htfcle  distance  from  his  habitation,  and,  while 
entering  the  city  with  some  friends,  he  was  seized  with  violent  pains 
in  the  stomach  and  intestines,  racking  him  as  if  by  the  most  coiTosive 
poison.  His  iUness  increased  until  the  next  day,  when  he  died,  under 
the  most  excruciating  pains.  On  examination,  the  stomach  and  intes- 
tines were  found  to  he  violently  inflamed  and  corroded,  as  if  he  had 
been  poisoned  with  arsenic,  and  I  have  no  doubt  that  it  was  with  this 
poison,  or  some  othei'  corrosive  substance,  that  M,  Tébé  really  was 
poisoned.  The  negroes  never  make  known  the  substance  with  which 
they  commit  a  poisoning  ;  they  confess  all  but  the  truth,  which  they 


d  by  Google 


AC  AU':  PILE.  -i:,:: 

i  swoni  never  io  reveul—tlif  uionns  tltey  oiiijiloy,  so  far  as  the 
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l-lg.  102.    Iliyjalia  iilrimliis  (Kschwh 

pnisoLiiiig  mafei'iii]  is  cdiiceniei.!  are  never  commmiieuted  I'V  confession. 
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Tlie  habits  of  the  Pliysalia  are  still  imperfectly  known,  but  among 
the  many  strange  Ibrms  of  brilliiint  colour  and  elegstnt  contour,  which 
swarm  in  the  wamier  paiis  of  the  oeeaii,  "  none,"  says  Goaso,  "  take  a 
stronger  hold  on  the  fancy  of  the  beholder,  certainly  none  is  more 
fanuliar  than  the  httle  thing  he  daily  mai-ks  floating  in  the  sun-lit 
waves,  as  the  ship  glitles  swiftly  by,  which  the  sailors  tell  liim  is  the 
Portuguese  man-of-war.  Perhajs  a  dead  cahn  has  settled  over  the 
sea,  and  he  leans  oyei  the  bulwitrks  of  the  ship  scmtmizing  the  ocean- 
rover  at  leisure,  as  it  lustily  nsea  and  falls  on  the  long,  sluggisli 
heavings  of  the  glai-ay  surface  Then  he  sees  that  the  compai'ison  of 
the  stranger  to  a  thip  is  a  felicitous  one,  for  at  a  little  (Fig,  102) 
distance  it  might  well  be  mistaken  for  a  child's  mimic  boat,  shining 
in  all  the  gaudy  paintmg  m  which  it  left  the  toy-shop, 

"  Not  unfreiiueiitly,  one  of  these  tiny  vessels  comes  so  close  alongside, 
that,  by  means  of  the  ship's  bucket,  with  the  assistance  of  a  smart 
fellow,  who  has  jumped  into  the  'chains'  with  a  hoatrhook,  it  is  cap- 
tured, and  brought  on  deck  for  examination,  A  dozen  voices  are, 
however,  lifted,  warning  you  by  no  means  to  toneh  it,  for  well  the 
experienced  sailor  knows  its  terrible  powers  of  defence.  It  does  not 
now  ap^war  so  like  a  ship  as  when  it  was  at  a  distance.  It  is  an  oblong 
bladder  of  toagh  membrane,  varying  considerably  in  shape,  for  no  two 
agree  in  this  resj^ct ,  varying  also  m  size,  iiom  less  than  an  lueh  to 
the  size  of  a  man's  hat  Once,  on  a  voyaçe  tu  Mobile  when  loiinding 
the  Florida  reef,  I  was  neaily  a  whole  day  passing  through  a  fleet  of 
these  little  Portugues"  men-ot-war,  which  studded  the  hmooth  sea  as 
fat  as  the  eye  could  reach  and  must  have  evtended  foi  many  miles 
They  were  of  all  sizes  witbm  the  limits  I  have  mentioned  ' 

Generally,  theie  is  a  tonspicuoua  différence  between  the  two  extie- 
mities  of  the  bladder,  one  end  being  rounded,  the  other  moie  pointed, 
or  terminating  in  a  small  kaoVhke  swelhng  or  beak-shaped  excres- 
cence, where  there  is  a  minute  orifice  ;  sometimes,  however,  no  sneh 
excrescence  is  visible,  and  the  orifice  cannot  be  detected. 

"Thatwondeifuln^er, 'continues  Mr  Gosse,  in  his  nervous,  eloquent 
style,  "  with  a  ^ell-defined  conrse  through  the  midst  of  the  Atlantic — 
that  Gult  stream— brings  on  its  waim  w  iters  many  of  the  denizens  of 
tropical  sew,  and  wafts  them  to  the  shoiea  on  which  its  waves  impinge. 
Hence  it  is  that  so  many  of  the  pioper  pelagic  creatures  are  from  time 
to  time  observed  on  the  Loasts  oi  Coinwall  and  Devon.     The  I'ortu- 
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gneae  man-of-war  is  among  them,  sometimes  paying  its  visit  in  fleets, 
more  commonly  in  single  stranded  hulks.  Scarcely  a  season  passes 
without  one  or  more  of  these  lovely  strangers  occurring  in  the  vicinity 
of  Ti  irquay.  Usually,"  he  adds  in  a  note,  "  in  these  stranded  examples 
the  tentacles  and  suckers  are  much  mutilated  hy  washing  on  the  shore, 
ïlie  fisliermen,  who  pick  them  up,  always  endeavour  to  make  a  hai'vest 
of  their  capture,  not  by  soiling,  but  by  making  an  exhibition  of  them." 

The  Physalia  seem  to  be  gi-egarious  in  their  habits,  herding  together 
in  shoals.  Floating  on  the  sea  between  the  tropics  in  both  oceans, 
they  may  be  seen  now  carried  along  by  currents,  now  driven  by  tbe 
trade-winds,  dragging  behind  them  their  long  tentacular  appendages, 
and  conspicuous  by  their  rich  and  varied  colonring,  from  pale  crimson 
to  ultramarine  blue.  "  Certainly,"  says  Lesson,  "  we  can  readily 
conceive  that  a  poetical  imagination  might  well  compare  the  graceful 
form  of  the  Physalia  to  the  most  elegant  of  sailing- vessels,  even  if  it 
careened  to  tlie  wind  under  a  sail  of  satin,  and  dragged  behind  it  de- 
ceitful garlands  which  struck  with  death  every  creature  ivhich  suffered 
itself  to  be  attracted  by  its  seductive  appearance." 

If  fishes  have  the  misfortune  io  come  in  contact  with  one  of  these 
creatures,  each  tentacule,  by  a  movement  as  rapid  as  a  flash  of  light, 
or  sudden  as  an  electric  shock,  seizes  and  benumbs  them,  winding  round 
their  bodies  as  a  serpent  winds  itself  rouud  its  victim.  A  Physalia  of 
the  size  of  a  walnut  will  kill  a  fish  much  stronger  than  a  herring.  The 
flying  fish  and  the  polypes  are  the  habitual  prey  of  the  Physalia. 
Mr.  Bennett  describes  them  as  seizing  and  benumbing  them  by  means 
of  the  tentacliœ,  which  are  alternately  contracted  to  half  an  inch,  and 
then  shot  out  viith  amazing  velocity  to  the  length  of  several  feet,  drag- 
ging the  helpless  and  entangled  prey  to  the  sucker-like  mouths  and 
stomach-like  cavities  concealed  among  the  tentacles,  which  he  saw 
filled  while  he  looked  on.  Dr.  Wallach  thinks  Mr.  Bennett  must  have 
been  mistaken  in  what  he  saw  ;  "  because  he  has  observed  that  in  a 
great  number  of  instances  the  Physalia  is  accompanied  hy  small  fishes 
which  play  around  and  among  the  depending  tentacles  without  moles- 
tation. He  has  in  so  many  cases  seen  this,  and  even  witnessed  the 
actual  contact  of  the  fishes  with  the  tentacles,  with  no  inconvenience  to 
the  former,  that  he  too  hastily  concludes  that  the  indicating  organs 
are  innocuous."  "  Surely,"  says  Gosse,  "  the  premises  hy  no  means 
vraii'ant  such  an  inference.     There  is  no  antagonism  between  the  two 
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series  of  facta  w  t  e  =;el  by  such  e\  ellent  ob  r  er  tbe  yeoomous 
virulence  of  tlies  or^  ns  ha  Ipod  al  d  ntlv  fru  d  by  many  natu- 
ralists, myself  amo  i,  the  numî^r  a  1  Mr  Bph  ptt  to  his  cost,  as 
already  narrated  W  e  an  only  pj  ose  that  the  ]e  tiou  of  the 
jioison  ia  under  the  control  of  the  Physalia  ^  will  and  the  impunity  of 
the  bold  little  fisLe    '(     11  e  entl    a  counted  for 

Among  the  Phj  la  ■ijt  red  on  oir  oist  one  was  obtained  at 
Tenby,  by  Mr,  Hughes,  yiho  has  given  a  reportof  the  capture,  in  which 
he  mentions  a  ciicnmstance  aa  "  normal,"  which  excited  Mr.  Gosse's 
curiosity;  it  was  said  to  be  accompanied  by  " its  attendant  satellites, 
two  Vilellm.  In  reply  to  his  inquiries,  Mr.  Hughes  says,  "  My  autho- 
rity foi-  the  association  of  the  Vilella  with  Physalia  is  Jenkins,  the 
collector  of  Tenby,  who  was  attending  me  when  it  was  found.  The 
Physalia  was  taken  by  me  first;  and,  while  1  was  admiring  it,  I  noticed 
that  Jenkins  continued  his  search  for  something.  Immediately  after- 
wards, he  came  op  with  the  Viîelk  in  his  hand,  at  the  same  time 
stating  they  were  generally  found  with  the  Portuguese  man-of-war. 
As  I  had  found  him  very  honest  and  truthful  in  his  dealings  with  me, 
I  accejrfcd  his  information  as  correct." 


Ctenophora. 

We  have  now  readied  the  Last  clii-ss  of  polypes  ;  those,  namely,  whioh 
Cuvier  designates  Hijdrosiaiic  Acahfka,  and  which  De  Elain ville  calls 
the  Ciliohranchiâ.  The  body  of  these  polypes  present  marginal 
fringes  furnished  with  vibratde  ciha,  which  are  swimming  organs. 
Moreovei',  as  these  vibratile  fringes  are  inserted  directly  over  the  prin- 
cipal canal,  in  which  the  nourisliing  fluid  circulates,  they  ought  neces- 
sarily to  concur  in  the  act  of  respiration,  by  determining  the  renewal  of 
the  water  in  contact  with  the  corresponding  jwrtioii  of  the  tegumen- 
tary  membrane. 

The  class  may  be  divided  into  three  orders  or  families,  namely, 
Bertie,  CaUianirea,  and  Cesiea, 

The  creatui-es  belonging  to  these  three  ordei-s  swarm  in  the  ilcep 
sea  ;  they  often  appear  quit*  suddenly,  and  in  vast  numbers,  in  certain 
localities. 

The    Berces  of    Forskahl    have    been   studied  with   great    «ire 
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I)y  Mr.  Milne  EclwartlM.  They  iiilialjit  the  Gulf  of  Naples,  and  other 
parts  of  tlie  Mediterranean  ;  the  aailors  of  Provence  call  them  Sea^ 
ciicTimbers.     The  body  {Fig.  103),  oyhndrical  in  form,  is  of  a  pale  i-Ofie 

colour,     thickly     atudded 

■with  small  reddish  s)iiit-i 

B()  numerous  as  t«  iip]-eur 

entirely    punchired   with 

them     It  piesenty  n^ht   1 

Wne  yd»!  -with  ^li^   i 

vibratde    (ds    vhich 

then  refleition  produti 

the  coloiirh  of  the  iiiii     \ 

bow   Thesubstanteot  tlif   i 

bod-\  It.  gelatmniis  its   ip    I 

pearance    glasa  like       its   I 

form  laries  accoidin^    is  | 

the  ammal   la   m  m<  ti  ii   i 

or  lepoKe      ^■ometimps  if   j 

s  veils    up    hke    n    I  ill     ■ 

aometmies   it  revi  rsn   1 1 

self   10   ts  to  leseiiill     i   ■ 

bell,  it  otheis  it  is  <■]  u 

gated  and  cjhndiK  il      it 

its  lower  extrenuti  it  ]  i 

sents  a  large  moutli     it  it 

iippet   extieniit>   is  I  mi  I 

a  small  mpple    ha\  in^,   it 

its  liase  a  sphencal  point 

of   i   reddish   coloni,  eiicloHing  many  crystalloid   corpn.'.cles    \\hich 

rest  upon  a  soit  ot  iierroa?  ganglion  whose  physiologic  il  function  is 

not   veiy  well   detei-minij      A   \ast  stomach,  Lonsideimg   its   «ize 

occupies  the  whole  mteiior  of  the  body  of  the  Beioe    the  circulation 

13  alfao  much  developed  m  this  zoojihyte      The  eiieulating  apparatus 

contiiins  a  moving  flnid  charged  with  a  multitude  ot  circular,  u>louile^ 

globules  whii  h  flows  fiom  a  vascalai  nng  round  the  mouth  towanls 

the  Hutnimt  of  the  body,  m  the  intenoi  are  eight  snpeificial  canals 

which  flow  under  the  Lilmted  sides  and  le-doscend  by  two  much  deeper 

canals,  but  the  Heroes  ha\e  no  heiit      B'liie  oiulu  is  a  beautiful 


d  by  Google 


2^9:  Titt;  OCKAN  WOULD. 

species,  seldom  exceeding  tluee  inches  and  a  lialf  in  lengtli,  and  two 
and  a  half  in  its  larger  transverse  diameter  ;  is  described  by  Browne, 
in  his  "  Jamaica,"  as  "  of  an  oval  form,  obtusely  octangular,  hollow, 
open  at  the  larger  extremity,  transparent,  and  of  a  firm  gelatinous 
consistence  ;  it  contracts  and  widens  with  great  facility,  but  ia  always 
open  and  expanded  when  it  swims  or  moves.  The  longitudinal  radii 
are  strongest  in  the  crown  or  smallest  extremity  where  they  rise  from 
a  very  beautiful  oblong  star,  and  diminish  gradually  from  thence  to 
the  margin,  each  being  furnished  with  a  single  seri^  of  short,  slender, 
dehcate  appendages,  or  limbs  (cilia),  that  move  witli  great  celerity  in 
all  directions,  as  the  creature  pleases  to  direct  its  flexions,  and  in  a 
regular  accelerated  succession  from  the  top  to  the  mai^n.  It  is  impos- 
sible to  express  the  liveliness  of  the  motions  of  those  delicate  organs,  or 
the  beantiful  variety  of  colour  which  rise  from  them  to  play  to  and 
fro  in  the  rays  of  the  sun  ;  nor  is  it  easy  to  express  the  speed  and 
regularity  with  which  the  motions  succeed  each  other  from  one  end  of 
the  rays  to  the  other."  "  The  grace  and  beauty  which  the  entire  appa- 
ratus presents  in  the  living  animal,"  says  Gr*«se,  "  or  the  marvellous 
ease  and  rapidity  with  which  it  can  be  alternately  contracted,  extended, 
and  bent  at  an  infinite  variety  of  angles,  no  verbal  description  can 
sufficiently  treat.  Fortunately  the  creature  is  so  common  in  summer 
and  autumn  on  all  our  coasts,  that  few  who  use  the  surface  can 
possibly  miss  its  capture.  It  is  worthy  of  a  poet's  description,  which 
it  has  received  : 

'  When  first  eifracl«d  fltom  her  native  brine, 
Behold  a  round,  small  mose  of  geliit[ne, 
Oi  frozen  ilewdrop,  Toid  of  life  and  limb; 
Bnt  roniid  the  orjEtal  goblet  let  her  swim 
'Midst  her  own  elements  ;  and  lo  I  a  sphere 
Banded  from  pole  to  pole  ;  as  diamond  clear, 
Shaped  as  bard's  Ëiucy  shapes  the  small  balloon, 
To  bear  some  sylph  or  fey  beyond  the  nionn. 
From  all  lier  bands  seti  lurid  fïiugea  piny. 
That  glance  and  sparkle  in  the  solar  ray 
With  iridescent  hues.    Now  round  and  round 
Sho  whirls  n.nd  twicln  ;  now  jnonuts,  tlien  sinks  profound.'  " 

Deithjiond. 

Beside  the  Beroe,  naturalists  place  the  Cydippa,  which  is  frequently 
confounded  with  the  former.  The  Cydippœ  are  globnlous  or  egg- 
shaped,  famished  with  eight  rows  of  cils,  corresponding  with  as  many 
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seetioiia  more  or  less  distinct,  and  temiinated  by  two  long  filiJorm 
teutaolea  issuing  from  the  base  of  the  zoophyte  and  fiiuged  on  the 
sides.  "  It  is,"  says  Gosse,  "  a  globe  of  pure  colonrless  jelly,  about  as 
big  as  a  small  marble,  often  with  a  waii-lilie  swelling  ut  one  of  its 
poles,  where  the  mouth  is  placed.  At  the  other  end  there  are  minute 
orifices,  and  between  the  two  passes  the  stomach,  which  is  flat  or  wider 
in  one  diameter  than  the  other."  Cydippa  pUens,  found  abundantly 
in  the  spring  on  the  Belgian  coast,  is  so  transparent  tliat  it  is 
scarcely  visible  in  the  water,  where  it  seems  to  be  a  living,  moving 
ciystal.  G.  densa,  which  aboiuids  in  tlje  Mediterranean,  is  of  a 
crystalline  white,  with  rows  of  reddish  cirrhi,  teiminating  in  two 
tentacles,  much  longer  and  coloured  red  ;  it  is  about  the  size  of  a 
hazel-nut,  and  phospli orescent.  Within  the  cleai'  substance  of  the 
Cydippa,  on  each  side  of  the  stomach,  there  is  a  capacious  cavity, 
which  communicates  with  the  surface,  and  within  each  cavity  is  fixed 
the  tentacle,  of  great  length  and  very  slender,  which  the  animal  can 
at  pleasure  shoot  out  of  the  orifice  and  suffer  to  trail  through  the 
water,  shortening,  lengthening,  twisting,  twining,  or  contracting  it  into 
a  tiny  ball  at  will,  or  withdrawing  it  into  its  cavity,  short  filaments 
being  given  off  at  intervals  over  the  whole  length  of  this  attenuated 
white  thread-like  apparatus,  each  of  which  caii  also  be  lengthened 
or  ahoi^tened,  and  coiled  individually.  These  proceed  only  from  one 
side  of  the  thread-liiie  tentacle,  although,  at  a  casual  glance,  they  seem 
to  proceed  now  from  one  side,  now  from  the  other. 


(   4LLIAVIFA 

11  e  Call  11  lia  f  rm  i  soit  of  ccnnectmt,  hnk  lictwefi  tht  I  f, 
and  the  ^  esttJt  Their  Kdies  aie  omooth  anl  legulai  lertiral^ 
elongated  compressied  on  one  ^ide  and  as  if  lobited  on  the  other  m 
sulwtdnce  they  are  gehtinous  hyahn,  and  tubular  obtu'^e  at  b  th 
extremities  with  buccil  cpeinngs  between  the  piol  ngatiuns  of  the 
side  and  two  pan  of  conical  ippenlaiïes  re&enibling  wiiigH  capable 
i.f  e^pansitn  on  the  edges  of  which  two  low?  of  vibratoiy  cdia  are 
ranged  4  great  trmsversal  opening  pii.sent-4  itself  at  cie  f  the 
extremities  i  small  one  at  the  othei  The  animal  is  fniniihed  with 
two  branching  tentacle'-  Vnit  without  cilia 
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Cestip.ï:. 
In  Cesium,  ot  Veims's  Girdle,  as  it  is  vulgarly  called,  we  have  a 
long,  gelatinous,  riblon-like  body,  fine,  regular,  and  very  short,  but 
much  extended  on  each  side,  while  the  edges  are  furniahed  with  a 
doul  le  row  of  e  lia  the  lowei  '«urËice  is  also  fumif-heil  with  eils  but 
mnoh  smallei  in  size  and  nnmlier  On  the  middle  of  the  ln\er  ed„e 
IS  the  moTitli  openuig  mto  a  large  stomach  rbi«  alimentai  y  cinal 
runs  across  the  middle  of  it?  length  and  from  it  extends  a''  m  the 
Me.bi<<      1  VI         1       ^tn        I    1       1     h         Wl      1  tu      1  t  int    ill 


I  t  1  tl  iol}  iler  e  many  spec  es  of  Ct^tmii  dmon^  theia 
the  best  known  is  f  le  e  :,  (F  g  104)  vh  h  l  found  m  the  Medi 
te  Tanean  part  c  il  Ij  m  tl  e  sea  which  bathes  the  coasts  of  Naples 
anl  N  e  wlee  the  fisheTien  all  t  tie  eea  &abre — mine  He  mer 
Ibis  cuious  ixjlyte  winds  tselt  ou  the  bosom  ot  the  water»  like 
a  Kcarf  f  nlescent  shades  It  s  the  &caif  of  Venus  traversmg  the 
wa  es  ler  tl  e  fie  y  ra  of  the  f.an  \1  h  ha  colouied  it  with  a 
tl  1     fl    t  t     1  1  H 
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CHA-PTEK  IX, 

ECHISOHERMATA. 
"  Ultrii  magis  piïtes  et  EcbtDOs  afciuom  aJcaV—flur.  i.j. 

Ix  their  "  Nataral  History  of  tlie  Ecliinodermata,"  Messrs.  Hupé  and 
Dujardin  divide  this  vast  natural  group  into  five  orders  or  families, 
namely  :  Ij  Asleroïihe,  whieli  inelndes  the  tme  star-fishes  ;  2,  Grinoïdœ, 
stone  lilies,  calcareous,  stem  composed  of  movable  pieces  ;  3,  OpMune, 
having  the  disk  much  depressed,  the  rays  simple,  and  fumislied  with 
short  stems  ;  4,  Eehmid^,  comprehending  the  animals  known  as  sea- 
eggs,  or  sea-urchins,  distinguished  by  their  rounded  form  and  alsence 
of  arms;  5,  Hohthuroidm,  with  soft  lengthened  cylindrical  body, 
covered  with  scattered  suckers. 

Tlie  Eehinodermata,  from  the  Greek  words  éj^îvos,  rough,  and  Bépfia, 
akin  ;  indicating  an  animal  bristling  with  spines  like  the  hedgehog's. 
They  are  nnimals  sometimes  free,  sometimes  attached  by  a  stem, 
flexible  or  otherwise,  and  radiating,  that  is,  presenting  an  appearance 
more  or  less  regular  in  all  its  parts,  after  the  manner  of  a  circle  or 
star,  its  form  behig  globular,  egg-shaped,  eyhndrica!,  or  like  a  pen- 
tagonal plate;  or,  lastly,  hke  a  star,  with  more  or  less  elongated 
branches,  which  secrete  either  in  al!  their  tissues  or  only  in  the  in- 
tegument very  numerons  symmetrical  calcareous  plates  of  solid  matter, 
sometimes  forming  an  internal  skeleton  or  regular  shell  covered  with 
a  more  or  less  consistent  skin,  often  pierced  with  holes,  from  which 
tlie  feet  or  tentacula  issue  ;  they  are  frequently  furnished  with  appen- 
dices of  various  kinds,  such  as  prickles,  scales,  &e. 

The  organisation  of  the  Eehinodermata  is  the  most  ^«rfect  of  all 
the  zoophytes,  serving  as  a  transition  between  tliejii  and  animals  of  more 
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complicated  frame.  ïhey  have  a  digestive  and  vascular  ajstem,  and 
a  museular  ayateni  is  almost  aiwajs  present,  m  short,  they  have 
internal  or  external  respiratory  orgaoa,  and  a  mdimentary  nervous 
system  has  been  detected  in  many  of  the  sptciea.  The  nutritive 
system  is  very  simple,  presenting  m  most  of  the  family  a  single 
oriÊce  in  the  centre  of  the  lower  surface  of  the  body,  destitute  of 
teeth,  performing  the  functions  both  of  mouth  and  anus.  De  Blain- 
viUe  says  that  "  the  liver  is  apparent  and  rather  conaiderahlo  in  the 
star-fishes,  forming  bunches  occupying  the  whole  circumference  of  the 
stomach,  and  extending  to  the  cavities  of  the  appendages  where  these 
esist."  The  mouth  and  gullet  is  admirably  adapted  for  securing  the 
testaceous  mollusks,  and  other  substances  on  which  they  feed. 

Reproduction  in  the  Echinodermata  appears  to  be  monœcious. 
Ovaries  are,  as  far  as  ia  known,  the  only  organs  of  generation.  They 
vary  in  number  in  different  species.  The  sexes  are  osaaUy  separate  : 
the  young  are  produced  by  eggs,  the  embryo  of  which  undergo  im- 
portant metamorphoses.  Immediately  after  birth,  the  young  asteria; 
have  a  depressed  and  rounded  body,  with  four  club-shaped  a])pendages 
or  arms  at  their  anterior  extremity.  When  they  are  a  little  more 
developed,  papillae  may  be  observed  on  the  upper  surface,  in  fine 
radiating  rows  :  after  twelve  days  the  fine  rays  begin  to  increase,  and 
after  eight  days  more  two  rows  of  feet,  or  tentacula,  are  developed 
under  each  tay,  which  assist  in  the  locomotion  of  the  animal  by 
alternate  elongation  and  contraction,  performing  also  the  office  of 
suckers.  Like  most  other  zoophytes,  they  have  tlie  power  of  repro- 
ducing parts  of  their  bodies  which  may  have  been  accidentally 
destroyed. 

ASTEEIAS,  ou  StAJ!-F1SHKS. 

As  to  the  animal  which  commonly  and  sometimes  scientifically  bears 
the  name  of  Star-fish,  in  walking  on  the  sea-shore  at  low  tide,  your 
eyes  have  often  seen  this  strange  creature  half  buried  in  the  sand.  It  in 
so  regular  and  geometrical  in  its  form  that  it  has  more  the  appearance 
of  being  the  production  of  man's  hand  than  of  a  creatiqc  which  breathes 
and  moves.  The  divine  geometrician  who  created  it  never  realised  a 
creature  more  regularly  finished  in  shape,  or  more  perfectly  h 
in  symmetry. 
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The  dar-Jish  has  live  perfectly  eijaal  arma.  They  reeemble  a  croaw 
of  honour,  which  htia  five  branches.  The  star  of  the  irave,  the 
star  of  honour— th^à  somewhat  trivial  worcla  recall,  nevertheless,  the 
reaemhlance  which  exists  hetiveen  the  two  objects  ;  doubtless,  man  has 
here  taken  Nature  for  hk  copy.  It  must,  however,  be  remarked  that, 
though  five  is  the  general  number  of  hues  in  the  etar-fish,  this  number 
is  not  constant  ;  it  varies  wifli  difTnvnt  gcTura,  siictii'S,  and  even  with 


iiidi* iduals  Tho  comiection  of  tho  ■iims  w  th  the  lisk  jresents 
equally  lemarkable  differences  In  the  genus  Culcita  the  diak  is  so 
much  developed  that  it  constitute  s<  to  sjeak  the  entiie  animal 
whilst  the  arms  form  only  a  ulight  protuberance  upon  its  cucum 
ference  In  the  genera  J>lfîcï^  i  on  the  contnrj  the  disk  is  reduced 
to  minimum,  whilst  the  arms  aie  of  gieat  length  and  \eiy  slender 

The  colours  of  the  star-fish  vary  greatly  ;  they  vaiy  from  a  yellowish- 
grey,  a  yellow-orange,  a  garnet-red,  to  a  dark  violet,  a^  their  name 
indicates. 
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8kir-fahes  arc  Gxclnsively  and  es  entitlly  l^eiiigs  ot  the  "a  tlifi 
are  never  seen  in  fresli  water;  they  dwell  amongst  the  huhmaime 
herbage,  seeking  for  sandy  coasts ,  tbey  geneially  are  found  at  niodfiate 
depths,  but  there  are  some  species  whu  h  aie  fimnJ  at  the  ^leit  depth 
of  a  hundred  and  filty  fathoms. 

Astsrias  are  met  with  in  almost  eveiy  sea  and  unrler  all  latitudes, 
but  they  are  most  numerous  and  then  toims  ue  more  rithlj  vaiud 
in  the  seas  of  tropical  regions.  There  arL  abtut  i  hundred  and  ti  rt> 
species  descrihed. 

The  body  of  the  Asteria  is  suppoited  by  a  calcareous  tn^  elope  roni 
posed  of  justa-posed  pieces  at  cnce  canons  and  numerous  The 
number  of  these  pieces  is  estimated  at  more  than  ele\en  thousand  in 
the  Eed  Sea  Starfish  (Asierias   mh  ns    Fip;    111))    i  spues  very 


:  in   Eurape.     The  body  of  the  Aderias  riihens  ia  hkewise 
furnished  witli  spines,  f,'ninules,  and  tubercules,  the  shape,  number. 
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ami  disposition  of  which  eerve  to  cbxrftcteriee  the  gonem  and  the 
species. 

Anotlier  species,  Asterias  auraniiaca,  will  give  an  exact  idea  of  the 
general  type  of  animals  of  this  order.  This  zoophyte,  which  is  lepre- 
sented  in  Fig.  \Wi,  is  common  in  the  northern  seas  ;  it  has  five  rather 
long  arma,  furnished  mth  spinea  which  are  of  an  orange  colour — hence 
its  name.  When  we  see  one  of  tlieae  aniraala  stranded  upon  the 
shore,  it  appears  to  be  entirely  destitute  of  all  power  of  progression. 
But  the  siar-fish  is  not  always  immovable  ;  it  is  provided  with  an 
apparatus  for  locomotion,  which  appears  to  serve  at  the  same  time  the 
pm^poses  of  respiration  ;  for  Nature  is  very  economical  in  her  gifts  to 
the  least-organised  beings  ;  she  bestows  upon  them  feet,  with  respiratory 
organs,  or  lungs,  which  have  the  power  of  locomotion. 

The  muscular  system,  as  already  stated,  is  almost  always  present 
in  the  Ecbinodermata,  but  the  organs  of  locomotion  are  very  various, 
the  principal  being  the  membranous  tubes  usually  termed  feet,  or 
ambulacra,  which  issue  from  the  ambulacial  apertures  ;  but  besides 
these,  the  raya  themselves  are  movable,  and  in  animals  which  are  free 
to  move  from  place  to  place  these  arc  used  for  the  purpose.  Thus  in 
the  common  star-flsh  the  rays  may  be  hent  towards  the  upper  or  lower 
surface  of  the  disk,  so  as  to  facilitate  its  advance  either  in  water  over 
small  spaces  or  up  the  vertical  face  of  rocks.  These  ambulacra  are 
very  numerous,  disposed  in  rows  along  the  under  surface  of  the  rays  ; 
thus  in  A.  aurantiaca  there  are  two  simple  rows  of  feet  attached  to 
each  ray,  and  the  vesicular  part  ie  deeply  cleft  into  two  lobes  ;  while 
in  A.  ruhms  (Fig.  105)  there  are  two  double  rows  on  each  ray,  and 
each  foot  has  one  undivided  vesicle. 

Each  of  these  ambulacra  consists  of  two  parts,  an  internal  and 
genemlly  vesicidar  portion  placed  within  the  body,  and  a  tubular 
portion  outside,  projecting  from  the  surface  thi-ough  an  aperture  in 
the  skin  or  shell,  the  tube  being  closed  at  the  extremity,  and  terminat- 
ing in  a  sucker,  usually  in  the  foim  of  a  disk  slightly  depressed  in  the 
centre.  The  feet  are  thus  muscular  fleshy  cylinders,  hollow  in  the 
centre,  and  very  extensible  ;  by  means  of  them  the  animal  draws  it- 
self forward.  The  foot  is  extended  by  the  contraction  of  its  internal 
vesicle,  which  forces  the  fluid  into  the  hollow  tube,  or,  where  the 
vesicle  is  wanting,  by  projecting  the  fluid  into  the  tube  by  a  com- 
municating vessel     The  tubular  part  is  thus  distended  and  elongated. 
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and  again  retracts  itself  by  means  of  its  muscular  filirea,  by  wliicli 
action  the  fluid  ia  forced  back  into  the  interior.  In  progression  the 
animal  extends  a  few  of  its  feet,  attaches  its  suckers  to  the  rocks  or 
stones,  then,  by  shortening  its  feet,  it  di'aws  its  body  forward.  The 
progression  of  the  Asterias  is  thus  very  slow,  and  so  i-egnlar  that  only 
the  closest  observation  enables  the  spectator  to  discover  the  movement 
which  produces  it.  Like  the  movements  of  the  hands  of  a  watch,  the 
eye  cannot  quite  follow  it.  "When  an  obstacle  presents  itself— if,  for 
example,  a  stone  comes  in  its  way — it  raises  one  of  the  rays  in  order 
to  obtain  a  point  of  support,  then  a  second  ray,  and,  if  necessary,  a 
third, — and  thus  the  animal  creeps  over  the  stone  with  as  much  ease 
as  if  it  walked  over  the  smooth  sands.  In  the  same  way  the  animal 
creeps  up  perpendicular  rocks,  which  is  accomphshed  by  means  of  these 
ambulacra  and  suckere.  Fr,!dol  says  :  "  If  an  Asteria  is  turned  upon 
its  back  it  will  at  first  remain  immovable,  with  its  feet  shut  up. 
Soon,  however,  out  come  the  feet,  like  so  many  little  feelers  ;  it  moves 
them  baclnvard  and  forward,  as  i£  feeling  for  the  ground  ;  it  soon 
inclines  them  towards  the  bottom  of  the  vase,  and  fixes  them  one  after 
the  other.  When  it  has  a  sufficient  number  attached  the  animal  turns 
itself  round.  It  is  not  impossible,  whilst  walking  on  the  sea-shore, 
to  liave  the  pleasure  of  seeing  one  of  these  star-fishes  walking  upon  the 
sand,  A  day  rarely  passes  without  one  of  them  being  thrown  apon 
the  strand  by  the  tide,  and  then  abandoned  by  the  retreating  waters. 
Generally  tliey  are  left  dead,  this  is  not  always  the  case,  however; 
they  are  sometimes  only  benumbed.  Place  them  in  a  vase  full  of  sea- 
water,  or  simply  in  a  pool  on  the  shore,  and  you  will  sometimes  see 
them  recover  from  this  death-like  condition,  and  execute  the  curious 
movements  of  progression  which  we  have  described.  The  motions  of 
an  Asterias  thus  saved  form  a  very  curious  spectacle. 

The  mouth  of  this  animal  is  situated  on  the  lower  surface  of  tiie 
disk.  At  this  jximt  the  constitutive  pieces  of  the  carapace  leave  a 
circular  space,  covered  by  a  flbrons  resistant  membrane,  pierced  at  the 
centre  by  a  rounded  opening.  This  opening  is  sometimes  armed  with 
hard  papillœ,  which  play  the  part  of  teeth.  The  mouth  almost 
directly  abuts  on  the  stomach,  which  is  merely  a  globular  sac,  filling 
nearly  all  the  central  portion  of  the  visceral  cavity, 

"Thus,"  says  Mr.  Milne  Edwards,  "in  Asteraeanlhion  gJaciaKs 
the  stomach  is  globulons,  but  imperfectly  divided  into  two  parts  by  a 
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i'uld  of  its  internal  membrane  ;  the  first  chamber,  thus  limited,  appears 
to  be  more  especially  devoted  to  the  tiunsformation  of  the  elementary 
matter  into  a  Hquid  paste,  which  passes,  in  small  portions,  into  the 
uppeï  chamber.  This  is  continned  upwards  through  a  small  intestine, 
and  communicatea  laterally  with  five  cylindrical  prolongations,  which 
each  divide  themselves  again  into  two  much  elongated  tubes,  furnished 
with  a  double  series  of  hollow  branches,  e^ich  terminating  in  a  cul- 
de-sac."  These  organs  advance  into  tlie  interior  of  the  rays  or  aims 
of  the  Aeterias. 

Imagine,  then,  an  animal  bearing  digestive  tubes  in  its  arms — the 
same  organ  serving  for  digestion  and  progression.  "What  lessons  in 
economy  does  not  the  study  of  Natnre  teach  ns  !  The  products  of 
digestion  find  an  absorbeot  snrface  of  great  extent  in  the  rays  of  tlie 
Asterias.  They  ought  necessarily  to  pass  rapidly  from  it  into  the 
ciiïumjacent  nocrishing  fluid. 

'J  he  star- fishes  are  very  voracious;  they  even  attack  moUusIs  which 
are  covered  with  shells.  M.  Pouchet  mentions  having  taken  eighteen 
species  of  Venus  intact,  each  being  six  lines  in  length,  from  the 
stomach  of  one  large  Aaterias  which  he  dissected  upon  the  shores  of 
the  Mediterranean.  It  is  now  even  said  that  the  star-fishes  eat  many 
oysters. 

Ancient  naturalists  were  not  ignorant  that  the  star-fish  was  capable 
of  eating  oysters  ;  but  they  believed  that  they  waited  for  tlie  moment 
when  the  bivalve  would  open  its  valves  to  introduce  one  of  tlieir  rays 
into  the  opening.  They  imagined  tliat  having  thu.s  put  one  foot  into 
the  other's  domicile,  they  soon  put  four,  and  finished  by  reaching  and 
devouring  the  savoury  mhabitant  of  the  shell.  Modern  observations 
have  modified  the  ideas  of  former  naturalista  upon  this  point.  In 
order  to  obtain  possession  of  and  swallow  an  oyster,  it  appears  that 
the  stur-fish  begins  its  approaches  by  bringing  its  mouth  to  the  closed 
edges  of  the  oyster-shell  ;  this  done,  with  the  assistance  of  a  partiealar 
liquid  which  its  mouth  secretes,  it  injects  a  few  drops  of  an  acrid  or 
venomous  liquid  into  the  interior  of  the  oyster- sliell,  which  forces  it 
to  open  its  valves.  An  entrance  once  obtsiined,  it  is  not  long  before 
it  is  iovaded  and  ravaged.  Professor  Eymer  Jones  gives  another 
explanation  of  the  transaction.  According  to  this  naturalist  the 
oyster  is  seized  between  the  rays  of  his  ravisher,  and  held  under  his 
mouth  by  the  aid  of  his  suckers  ;  the  Asteria  then  inverts  its  stomach, 
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according  to  the  professor,  and  envelopes  the  entire  oyster  in  its  in- 
most recesses,  while,  donhtless,  distilling  a  poisonous  liquid.  The 
victim  is  thus  forced  to  open  its  shell,  and  becomes  tlie  proy  of  the 
enemy  which  envelopes  it. 

Whatever  may  he  the  modes  of  procedure  employed  by  the  star- 
fish, it  is  now  clearly  ascertaiued,  however  incredible  the  fact  may  at 
first  appear,  that  it  swallows  oysters  in  the  same  manner  as  is  prac- 
tised at  the  oyster  shop. 

This  httle  being,  formed  of  five  aims,  and  without  any  other  appa- 
rent member,  accomplishes  a  work  which  man  is  quite  unable  to 
execute — it  opens  an  oyster  without  an  oyster-knife. 

If  reasoning  man  had  no  other  means  of  nourishment  than  oysters, 
and  was  without  a  knife  to  open  them,  it  is  very  certain  that  with  all 
his  genius  he  would  ha  puzzled  how  to  get  at  the  inaccessible  and 
savoury  bivalve  80  obstinately  closed  against  him.  The  star-fish  de- 
vours dead  flesh  of  all  kinds  ;  their  sole  occupation  is  to  feed  themselves, 
and  they  keep  np  an  incessant  and  active  ehnse  after  all  sorts  of  corrupt 
animal  matter.  The  Asterias  thus  performs  in  the  bosom  of  tlie  sea 
the  same  part  that  certain  biids  and  insects  play  on  shore  ;  they  are 
its  scavengers,  and  feed  their  bodies  upon  the  carcases  of  animals 
which,  if  abandoned  to  the  action  of  the  elements,  would  become  a 
cause  of  infection. 

In  the  same  manner  that  certain  animals  render  the  air  healthy, 
the  Asterias  help,  on  a  considerable  scale,  to  keep  the  sea  which  shelters 
them  in  a  pure  and  healthy  state.  Zoologists  are  not  agreed  upon 
the  manner  in  which  respiration  operates  on  the  star-fishes.  Never- 
theless they  think  that  the  principal  part  in  this  phenomenon  devolves 
upon  the  sub-cutaneous  branchiie  which  in  each  ray  constitute  two 
double  series  of  bladders.  The  function  of  circuhition  is  equally 
unknown.  The  vascular  apparatus  is  sufficiently  developed  in  this 
zoophyte,  and  appears  to  have  for  its  centre  an  elongated  canal  with 
muscular  walls,  which  may  with  justice  be  honoured  with  the  name  of 
heiirt.  A  Uttle  ring  surrounding  the  oesophagus,  and  from  which 
issue  certain  delicate  white  chords,  which  are  prolonged  into  the 
furrows  of  the  arms,  present  us  with  all  that  can  be  designated  a  nervous 
system  in  the  star-fishes.  Among  organs  of  sense  we  may  mention,  as 
the  apparatus  of  touch,  the  tentacular  amhulacraira,  as  well  as  those 
which  are  disseminated  upon  the  donjul  surface  of  the  disk.  The  eyes  are 
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considered  to  be  certain  bright  red  points  whicli  are  situated  at  tlie 
extremity  of  tlie  arms  and  on  the  under  surface — a  most  singular 
position  for  the  organs  of  sight.  The  eyes  must,  besides,  he  very 
imperfect,  for  they  possess  no  crystalline.  Ehrenberg  insists  upon 
the  existence  of  eyes  in  some  species,  attributing  the  function  to  those 
red  spots  however  ;  while  Eymer  Jones  attributes  the  indications  in 
which  this  originates  to  an  extremely  delicate  sense  of  touch  in  the 
star -fishes.  Professor  Edward  Forbes,  while  he  admits  the  existence  of 
ganglions  in  the  nervous  system  to  be  extremely  doubtful,  seems,  by 
the  frequent  use  of  the  terms  eye  and  eyelids,  to  admit  that  the 
specks  in  question  were  visual  organs  ;  the  weight  of  authority  inclines 
therefore  to  Ehrenberg's  view,  that  if  not  eyes  in  the  strict  sense  of 
the  term,  they  serve  the  purposes  of  vision,  modified  and  adapted  to 
the  wants  of  the  animal. 

The  star-fishes  have  distinct  seses,  with  individual  diiferences  ;  their 
eggs,  which  are  round  and  reddish,  undergo  curious  phases  of  develop- 
ment. They  produce  little  worm-like  creatures,  covered  with  vibratiie 
hairs,  like  the  infusoria,  which  swim  about  vrith  great  vivacity  ;  these 
little  creatures  are  subject  to  considerable  changes.  In  the  year  ISSri 
M.  Sars  described,  under  the  name  of  Bifiwnaria  aslen't/era,  an  enig- 
matical animal  resembling  a  polype  from  the  arms  at  one  extremity  of 
the  body,  while  the  other  terminated  in  a  tail,  furnished  with  two  fins  ; 
but  it  was  chiefly  remarkable  as  having  an  Asterias  attached  to  the 
extremity  which  carried  the  arm  ;  he  expressed  an  opinion,  which  was 
soon  placed  beyond  any  doubt,  that  this  hipinnaria  was  an  Asterias  in 
its  course  of  development.  The  egg  becomes  a  sort  of  infusoria,  the 
infusoria  becomes  a  hipinnaria,  and  this  produces  the  Asterias.  In 
short,  the  hipinnaria  does  not  become  an  Asterias  by  any  metamorphoses 
analogous  to  that  so  well  known  amongst  insects — the  butterfly,  for 
example — but  becomes,  so  to  speak,  the  foster-mother  or  nurse  to  the 
hipinnaria.  The  larva  is  large,  and  it  is  at  the  cost  of  a  very  small 
internal  rudiment  of  this  larva  that  the  Asterias  is  develop<d;  the 
Asterias  robs  the  larva  of  its  stomach  and  intestines,  and  turns  it  into 
a  visceral  apparatus  for  its  own  use.  But  the  Asterias  makes  itself  a 
month  of  any  of  the  pieces  most  remote  from  the  primitive  month  of 
the  larva.  Thus  the  hipinnaria  divides  itself  ;  it  gives  its  stomach  and 
intestines,  and  keeps  its  (.esophagus  and  mouth,  and  it  can  hve  several 
days  after  the  Asterias  is  detached  from  it. 


d  by  Google 


270  Tlir,  OCKAX   WOlil.D, 

Can  anyone  iiuagiiie  llio  existence  of  a  being  wilh  culy  a  mouth 
and  œaophagns,  whicli  has  neither  stomach  nor  intestines,  because 
another  animal  has  posstssed  itself  of  them  for  its  own  use  ?  The 
study  of  the  lower  animals  abomids  in  surprises  of  tliia  kind.  It  is  a 
chain  of  unforeseen  facts  ;  of  natural  impossibilities  ;  of  realised  points 
necessarily  reversing  all  notions  obtained  in  the  study  of  beings  which 
have  a  higher  place  in  the  animal  scale.  The  history  of  the  star-fishes 
would  be  incomplete  were  we  to  omit  mentioning  the  most  remarkable 
traits  of  their  organisation  with  which  naturalists  ate  acquainted. 
The  animals  eshihit  in  the  highest  degree  the  vital  phenomena  of  dis- 
memberment and  restoration,  that  is  to  say,  of  the  faculty  of  recon- 
structing organs  which  they  have  lost.  These  arms,  the  structure  of 
which  is  so  complicated,  and  which  protect  aach  important  organs, 
may  be  destroyed  by  accident.  The  animal  troubles  itself  little  at  this 
mutilation  :  if  he  loses  an  arm  it  disquiets  him  but  httle  ;  another  is 
immediately  procm:ed.  We  often  see  in  our  collections  of  Asterias 
specimens  wanting  in  symmetry  because  they  have  been  taken  before 
the  new  members  which  are  in  process  of  development  have  attained 
their  definite  length.  Professor  Eymer  Jones  mentions  an  instance  of 
redintegration  very  complete  and  most  curious.  This  natui-abst  had  an 
isolated  ray  of  Asterias  which  he  had  picked  up  ;  at  the  end  of  five  days 
he  observed  that  four  little  rays  and  a  mouth  had  been  produced  ;  at 
the  end  of  a  month  the  old  ray  was  completely  destroyed,  and  this 
apparently  useless  fragment  had  been  replaced  by  a  new  being,  ([tdte 
perfect,  with  four  httle  symmetrical  branches.  This  faculty  of  repro- 
ducing organs,  which  we  have  noted  in  describing  the  fresh  water 
polypes,  the  sea  anemone,  &c.,  exists  also  in  many  other  zoophytes, 
hut  in  none  more  strikingly  than  in  the  Asterias.  But  a  still  more 
startling  fact  remains  to  be  mentioned  :  one  more  strange  and  more 
mysterious,  for  it  does  not  belong  to  the  physical  or  organic  order, 
but  appears  to  belong  to  the  moral  world.  The  star-fishes  commit 
suicide  !  Certain  of  these  animals  appear  to  escape  from  dangers  which 
menace  them  by  self-destruction.  This  power  of  putting  an  end  to 
existence  we  only  find  on  the  highest  and  lowest  steps  of  the  animal 
scale,  Man  and  the  star-fishes  have  a  common  moral  platform,  and  it 
is  that  of  self-destruction  !  This  power  of  dismemberment,  however, 
seems  to  be  confined  to  the  Ophroeoma  and  Luidia — at  least,  it  is 
only  carried  out  to  iia  fuU  extent  in  these  gener*. 
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Mysteries  of  Nature,  who  turn  sound  your  deptlis  ?  Secrets  of  the 
moral  worid,  what  being  but  God  has  the  privilege  of  comprehending 
you?  A  large  species  of  8tar-fiah  (Luidia  fragiîlissima),  which 
inliabits  the  English  seas,  has  this  instinct  of  suicide  to  a  great  extent. 
The  following  account  by  Professor  Edward  Forhea  of  an  attempt  to 
capture  a  Luidia  gives  a  good  illustration  of  its  powers  : — "  The  first 
time  that  I  took  one  of  these  creatures,"  the  professor  says,  "  I  suc- 
ceeded in  placing  it  entire  in  my  boat.  Not  having  seen  one  before, 
and  being  ignorant  of  its  suicidal  powers,  I  spread  it  out  on  a  rowing 
bench,  the  better  to  admire  its  form  and  colours.  On  attempting  to 
remove  it  for  preservation,  to  my  horror  and  disappointment  I  found 
only  an  assemblage  of  detached  members.  My  conservative  endea- 
vours were  all  neutralised  by  its  destructive  exertions  ;  and  the  animal 
is  now  badly  represented  in  my  cabinet  by  a  diskless  aim  and  an  arm- 
less disk.  Nest  time  I  went  to  dredge  at  the  same  spot  I  determined 
not  to  be  cheated  out  of  my  specimen  a  second  time.  I  carried  with 
me  a  bucket  of  fresh  water,  for  which  the  etar-fiahea  evince  a  great 
antipathy.  As  I  hoped,  a  Luidia  soon  came  up  in  the  dredge — a  most 
gorgeous  specimen.  As  the  animal  does  not  generally  break  up  until 
it  is  raised  to  the  surface  of  the  sea,  I  carefully  and  anxiously  plunged 
my  bucket  to  a  level  with  the  dredge's  mouth,  and  softly  introduced 
the  Luidia  into  the  fresh  water.  Whether  the  cold  was  too  much  for 
it,  or  the  sight  of  the  bucket  vras  too  temfic,  I  do  not  know;  but 
in  a  uioiiieiit  it  began  to  dissolve  its  corporation,  and  I  saw  its  limbs 
escaping  through  every  mesh  of  the  dredge.  In  my  despair  I  seized 
the  largest  piece,  and  brought  up  the  extremity  of  an  arm  with  its 
terminal  eye,  the  spinous  eyelid  of  which  opened  and  closed  with 
something  exceedingly  like  a  wink  of  derision." 

The  mind  remains  confounded  before  such  speeta«?les,  and  we  can 
only  say,  with  Mallebranche,  "  It  is  well  to  comprehend  clearly  that 
there  are  some  things  which  are  absolutely  incomprehensible." 

This  is  doubtless  the  reason  that  in  collections  of  natural  history 
we  rarely  and  star-fishes,  and  especially  the  Luidia,  entire  ;  the 
moment  the  animal  is  seized  by  fisherman  or  amateur,  in  its  terror  or 
despair  it  breaks  itself  up  mto  small  fragments.  To  preserve  them 
whole  they  must  be  killed  suddenly,  before  they  have  time  to  be  aware 
of  their  danger.  For  this  purpose,  the  moment  they  are  diïiwn  from 
the  sea  they  must  be  plunged  into  a  vase  of  cold  fresh  water  ;  this  saltless 
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liquid  is  instant  death  to  these  creatures,  whicli  in  this  condition  pei  ish 
suddenly  before  they  have  time  to  mutilate  themselves.  The  star-fiali 
is  a  curious  ornament  in  owr  natural  history  collections,  hut  in  this 
state  they  represent  very  imperfectly  the  elegance  and  partiealar 
grace  of  this  curious  type.  To  understand  the  star-fishes,  they  must 
be  seen  in  an  aquarium,  where  we  can  admire  the  form,  figure,  move- 
ments, and  manners  of  these  marvellous  beings. 

The  Asterias  is  the  constellation  of  the  sea.  It  is  said  that  heaven, 
reflected  during  the  night  on  the  silvery  siuface  of  the  ocean,  let 
one  of  the  stars  which  decorate  the  resplendent  vaalts  full  into  its 
depths. 

CltlNOlDE.l. 

We  quoted  the  maxim  of  Linnfeus  in  the  earlier  pages  of  this  volume, 
that  Nature  makes  no  leaps.  Nature  proceeds  by  means  of  insensible 
transitions,  rising  by  degrees  from  one  organic  form  to  another.  Most 
of  the  animals  hitlierto  described  are  immovably  fixed  to  some  solid 
object;  at  least,  such  is  their  condition  in  the  adult  state.  We  are 
about  to  describe  zoophytes,  free  of  all  fetters  ;  animals  "  which  walk  in 
their  strength  and  liberty," 

Between  zoophytes  fixed  to  the  soil,  like  tlie  corals,  goi'gons,  and 
aggregate  zoophytes,  such  as  sea-urchins  and  holofchurias,  Nature  has 
placed  an  intermediate  race,  namely,  the  Crinoïdea,  a  class  of  zoophytes 
which  are  attached  to  a  rock  by  a  sort  of  root  armed  with  claws, 
having  a  long  flexible  stem,  which  enables  them  to  execute  movements 
in  the  circle  limited  only  by  the  length  of  this  stem,  just  aa  the  ox  or 
goat  in  our  paddocks  is  confined  by  its  tether  to  the  space  cireum- 
scribed  by  the  length  of  its  rope. 

Let  the  reader  picture  to  himself  a  star-fish  home  upon  the  summit 
of  a  flexible  stem  firmly  rooted  in  the  soil,  and  he  has  a  general 
idea  of  the  zoophytes  which  compose  the  order  of  the  Crinoïdea. 
Naturalists  of  the  seventeenth  century  bestowed  the  name  of  stone 
lihes  on  these  curious  products.  This  i-ather  poetical  image  proves 
that  the  conformation  of  these  ci-eatures  had  at  an  early  period 
attracted  observation,  presenting  the  naturalist  with  the  most  curious 
of  his  lessons.  The  encrinites  Riise,  as  from  the  dead,  a  whole  world 
buried  in  the  abyss  of  tîie  past.     At  the  present  time  only  two  genera 
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of  these  zoophytes  exist,  whilst  in  the  early  agea  of  the  world  the 
ocean  must  have  swarmed  with  them,  Encrinites  aboTinded  in  the 
seas  during  the  transition  and  secondary  epoch.  It  was  one  of  the 
most  numerons  of  tlie  animal  tribes  which  inhahit<3d  the  salt  waters  of 
the  ancient  world.  In  traversing  some  parts  of  France,  we  tread 
under  our  feet  myriads  of  these  beings,  whose  calcareous  remains  form 
vast  Ireds  of  rock.  The  encrinites  gradually  disappeared  from  tlie 
ancient  seas  ;  their  species  were  diminished  as  the  globe  became  older 
or  modified  in  its  conditions,  so  that  at  the  present  time  only  a  few 
types  remain  in  out  seas— such  as  the  Comaiula  of  the  Mediterra- 
nean ;  Penfacrina,  the  Medusa's-head  of  the  Antilles  ;  and  the  Eu- 
ropean Peniaerinus—BH  of  them  very  rare,  and  probably  destined 
soon  to  disappear,  carrying  with  them  the  last  reminiscence  of  the 
zoological  races  of  the  ancient  world  :  and  here  lies  the  real  interest 
which  the  Crinoidea  presents  to  the  thinting  man.  The  encrinites 
most  common  in  the  fossil  state  are  Peniaormiisfaseiculostts,  belonging 
to  the  lias;  A])iocrinvs  Roissya/tius,  which  is  found  in  the  oolite  or 
Jurassic  rocks  ;  and  Encrinus  liliformis,  which  appertains  to  the 
Triassic  period.  These  three  fixed  zoophytes  seem  to  liave  existed 
in  great  numbers  during  the  first  ages  of  the  world — namely,  the 
Silurian  period.  They  attained  their  maximum  of  development 
during  the  Devonian  age,  when  their  numbers  began  to  decrease. 
According  to  M.  IJ'Orbigny,  there  are  thirty-nine  genera  found  in  the 
palteozoie  rocks,  two  in  the  triassic,  seven  in  the  Jurassic,  five  in  the 
cretaceous,  and  only  one  in  the  tertiary  strata.  Of  all  these  genera 
only  one,  namely,  Pentacrinus,  is  found  in  the  modern  epoch  to  repre- 
sent the  varied  forms  of  these  the  first  inhabitants  of  the  seas. 

The  free  Crmoïdœ,  that  is,  those  not  rooted  to  the  soil  by  a  stem, 
of  which  the  Comatida  may  be  considered  the  type,  only  appeared  at 
a  later  period.  They  are  absent  in  the  palseozoic  and  triassic  rocks, 
but  appear  to  have  attained  their  maximum  of  development  in  the 
Jurassic  period. 

The  numerous  fossilized  remains  of  these  curious  creations,  which 
abound  in  different  rocks,  attracted  the  attention  of  learned  men  at  an 
early  period.  The  encrinites  were  among  the  earliest  objects  of 
scientific  description.  As  early  as  the  sixteenth  century,  the  celebrated 
mineralogist,  George  Agricola,  mentions  them  under  the  names  of 
Entrochiteg,  Trochiies,  and  Asf.rottes.     At  the  same  time,  and  since 
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tint  c]  1  îi  tlip  CiiiiLidi  Vih  h  wc  know  by  the  name  of  stone-lilies 
nul  wLilIi  ( haiactenses  the  Mtisi-h UmIJù  rocks,  liave heen  known  under 
the  uiiae  of  EccLiiiius  trom  icpuov  a  lily. 

Duiiiis  the  eighteenth  centuiT  the  works  upon  the  Crinoïdio  were 
YPry  nMmerou&   though  not  very  couect.     They  sometimes  reported 
the^e  oiginic  lemams  to  he  vegetable;  sometimes  they  wei-e  beings 
allied  to   the    star-fishes  ;    at 
others  they  were  the  vertebral 
column  of  fishes.    Towards  the 
jt        year  1761,  however,  Guettard, 
y  one  of  the  most  learned  natur- 

^  J.   alists  of  his  time,  understood 
the  real  nature  of  these  pro- 
ductions.    He  had  occasion  to 
examine  a  recent  Enchrintis 
■"  sent  from   Martinique  under 

the  name  of  Sea-Pajm,  which 
ïvas  in  reahty  l'entacrimm 
i;<iput  MeduatE.  The  com- 
parison of  the  living  individnal 
with  the  foMsil  fragmcsnt  de- 
aonbed  hj  his  pri  deiessors,  antl 
ot  which  he  had  specunens 
in  Ins  collections,  enabled  him 
to  ascertam  the  nal  oiigm 
ot  the  tussil  Enchnnoidœ 
The  bLiutifnl  fiagmtut  which 
f-till  exists  lu  the  Mu'itnm  of 
Natural  Histoiy  at  Paris  has 
long  been  considered  nuiqup, 
but  it  IS  niiw  known  that 
others  e\ist  in  difterent  mu- 
seums Since  that  date  the 
GrmoidaB  have  been  examined 
Fi   i  7    ?  tncnn  M  jii  n- Miiiicr)        aud  descnbcd  by  ol  SOI  vcrs  such 

as  MiUei  Foibes.  D'Orbigny, 
and  Pictet,  of  whose  discoveries  tlie  following  is  a  Imef  le^ime 

"  TTiR  species  of  fixed  Crinoïd£e  actually  livuig  are  Pentaa  mus  eapui 
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Medus,v  (Fig.  107),  and  Fenfaerinm  Européens  (Fig.  IÛ8).  These 
cnrions  zoophytes  resemble  a  flower  borne  upon  a  stem,  whicb  ter- 
minates in  an  organ  called  the  calyx,  but  -wtich  is,  properly  speaking, 
the  head  of  the  animal.     Arms,  more  or  less  brandling,  spring  from 


this  calyx,  their  ramifications,  so  formed,  consisting  of  many  pieces 
articulated  to  each  otber.  Tbe  calyx  is  supported  by  a  stem,  varying 
in  height,  formed  of  pieces  secreted  by  the  living  tissues  which  suironnd 
them.     The  articulations  of  this  stem  are  usually  very  i 
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cyliadncal,  and  present  a  series  of  rays  striated  upon  their  articulated 
faces.  Ill  Pentacrinus  they  are  prismatic  and  jienfagoiial  ;  that  is,  they 
present  five  projecting  angles,  and  on  their  articnlated  face  a  star  with 
five  branches,  or,  better  still,  a  rose  mth  five  petals.  At  the  base  of 
the  stem  of  this  animal-plant,  in  many  of  the  Crinoïdœ  we  find  a  sort 
of  spreading  root,  which  is  implanted  in  the  rocks,  and  is  capable  of 
growing  by  itself,  of  nourishing  the  stem,  and  of  producing  new  ones. 

The  root  and  stem  of  the  fixed  encrinites  seem  to  indicate  that  the 
animal  can  only  hve  with  the  head  erect.  Their  normal  condition  is 
thus  quite  different  from  that  of  any  other  of  the  Echinoderms, 
almost  all  of  which  teep  their  months  invariably  directed  downwards. 

The  Medusas  heads  are  chiefly  found  on  rocky  beds,  or  in  the  midst 
of  banks  of  corals,  at  great  depths.  There,  firmly  fixed  by  their 
roots,  their  long  stems  mise  themselves  vertically  ;  then,  with  expanded 
calyx  and  long-spreading  arms,  they  wait  for  the  prey  which  passes 
within  their  reach  in  order  to  seize  it. 

The  Peida^rintis  ca^mt  Meàusie  have,  as  we  have  said,  been  fished 
up  from  great  depths  in  the  Antilles,  Its  very  small  calyx  is  borne 
npon  a  stem  of  from  eighteen  to  twenty  inches  in  height,  terminating 
in  long  movable  arms,  the  internal  surÊice  of  which  bear  its  tentacles 
in  a  groove.  In  the  middle  of  the  arms  is  a  mouth,  and  at  the  side 
the  orifice  for  the  expulsion  of  the  digested  residuum. 

In  the  Mednsie  head  and  Ein-opean  Pentaciine  (P.  Europmns, 
Kg.  108),  the  presence  of  a  digestive  apparatus  has  been  distinctly 
traced.  It  is  a  soi-t  of  irregular  sac,  with  a  central  mouth  on  the 
upper  surface,  and  another  orifice  situated  at  a  Httle  distance  from  the 
mouth,  and  evidently  intended  as  an  outlet  for  the  products  of  diges- 
tion. The  arms  of  these  creatures,  which  are  spreading  or  folded  up 
according  to  their  wants,  are  provided  with  fleshy  tentacula,  which, 
serving  at  once  as  organs  of  absorption  and  as  vibratile  cils,  ai-e  at  the 
same  time  organs  of  respiration.  Such  are  these  curious  beings  :  they 
occrrpy  a  sort  of  middle  or  transition  state  between  animals  permanently 
fixed  to  some  spot  and  those  capable  of  motion,  representing  in  our 
own  times  the  last  remains  of  extinct  generations.  Every  type  of  the 
C'riooïdfe  furnished  with  anna  present*  incontestable  examples  in  their 
mode  of  reproduction  or  redintegration — that  is,  of  the  power  of  re- 
storing those  pai'ta  of  the  body  broken  or  destroyed  by  accident  ;  but 
as  we  have  already  drawn  the  attention  of  the  reader  to  this  sti'ange 
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i'àciûty  of  renewing  organs  wliieli  many  of  tlie  zoophytes  possess,  we 
will  not  liero  enlarge  further  upon  the  subject. 

The  Crinoïdîe  are  not  all  like  the  tv\o  species  which  have  been 
deseiibed.  There  is  an  entire  family  of  animals  belonging  to'  thia 
class  ;  namely,  the  ConiaiuJa,  which  arc  fixed  in  their  eaiiy  days,  but 
separate  themselves  from  the  rooted  stem  in  their  adult  age,  and, 
throwing  off  the  bonds  imposed  on  their  youth,  live  side  by  side  with 
the  asterias,  with  whose  company  they  sœm  much  pleased.  The 
enerinites  and  the  star-fishes  thus  live  in  company,  and  that  at 
prodigioiis  depths,  and  under  a  body  of  wafer  which  no  liglit  can 
reach.  Imagine  the  existence  of  animals  which  pass  their  lives  in 
such  eternal  fima-ea!  darkness.  The  family  of  Comatula  are  found  in 
the  seas  of  both  hemispheres.  Their  bodies  are  flat — a  large  calcai'eoua 
plate  formed  like  a  cidrass  upon  their  backs — presenting,  besides,  cim 
composed  of  numerous  curling  articulations,  the  last  of  which  termi- 
nates in  a  hook.  The  ventral  surface  presents  two  orifices  :  the  one 
in  the  centre  corresponding  to  a  mouth,  the  other  evidently  intended 
for  the  discharge  of  the  products  of  digestion.  This  animal  is  provided 
with  five  arms,  which  diverge  directly  from  the  centre  plate  or 
cuirass.  The  branches  of  these  arms  have  ainbuîaeral  grooves,  com- 
prehending a  double  row  of  fleshy  tentacles,  in  the  centre  of  which  is 
the  ambuiacDil  groove,  properly  so  called,  clothed  with  vibratile  cils 
over  theii'  whole  surface.  These  cUa  or  hail's  guide  the  current 
which  drives  the  various  substances  on  which  it  feeds;  such  as  the 
organic  corpuscles  of  sea-weeds,  and  microscopic  animalcules  floatiDg  in 
the  sea,  towards  its  mouth.  They  are  also  powerful  aids  to  respiration. 
The  movements  of  these  curious  creatures  are  very  slow,  their  only 
object  being  to  catch  the  bodies  of  animals  and  marine  plants,  or,  by 
extending  or  contracting  their  arms,  to  feel  their  way  through  the 
water  to  some  new  locality.  Sometimes,  also,  in  order  to  change  their 
feeding-ground,  the  Comatula  abandon  the  submarine  forests,  herbage, 
and  sea  wracks  ;  and  float  through  the  water,  moring  their  arms  with 
considerable  rapidity  in  search  of  a  new  station. 

The  Mediterranean  Comatula  (Fig.  109}  is  largely  diffused  on  the 
European  shores  of  the  Mediterranean.  Its  spreading  arms  extend 
to  three  or  four  inches  ;  its  colour  purple,  shaded,  and  sjxitted  with 
white  upon  the  ventral  surface. 


d  by  Google 


27«  'I'llK  OCEAN  WOJiLD. 

Were  a  traveller  to  tell  os  that  he  had  seen  animals  drop  their  eggs 
upon  forests  of  stone;  that  th^e  eggs,  after  executing  their  pro- 
gressive evolutions,  finally  become  individuals  in  all  respects  Hke  their 
parents,  which  attach  themselves  to  the  soil  by  a  toot  Hke  any  flower 
of  thfl  fifilds.  or  fji  fbp  mntber-sliPin  liks  tbfl  bi-antîh  of  ii  tree,  until  in 
i\  3h 

li(  he 


animal,  now  free,  launches  itself  into  the  liquid  medium,  and  goes  to 
live  a  pi-oper  and  independent  existence  ; — in  listening  to  a  recital  so 
opposed  in  appearance  to  the  ordinary  laws  of  Nature,  we  should  be 
inclined  to  tax  the  narrator  of  such  incredible  facts  with  error  or  folly. 
Nevertheless  all  these  facts  are  now  perfectly  established.  The  being 
which  presents  these  marvels  has  nothing  of  the  fabulous  about  it.  It 
is  the  Cojiiaiula  Mediterranea  :  it  lives  at  the  bottom  of  the  sea,  the 
sarface  of  which  is  incessantly  tracked  by  our  vessels. 
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OPHIUIiAL/E. 


The  0]iLiuras  aie  thns  named  l'roiii  two  Greek  -wovAs  (o^ts-,  a 
serpent,  aad  oùpà,  a.  tail),  frùin  their  fancied  resemblaiice  to  the  tail 
of  a  serpent.  These  zoophytes  are  met  mth  in  almost  eveiy  sea,  hut 
chiefly  iu  those  of  t«mperitte  regions  ;  they  are  very  common  on  e\'ery 
shore,  and  have  heen  remarked  hy  fishermen  froiu  the  earliest  times 
on  account  of  their  siogulai'  form,  the  disposition  of  tlieir  arm^,  which 
resemhle  the  tail  of  a  lizard,  and  by  the  singularity  of  their  more- 
ments.  The  genei-al  characteristics  of  this  remarkable  group  of 
Eehiuodermata,  as  described  by  Dujardin  and  Hnpe,  are  as  follows  ; 
They  are  radiary  marine  animals  creeping  at  the  bottom  of  the  sea, 
or  u^wn  marine  plants.  In  form  they  present  a  sort  of  coriaceous 
disk,  which  is  either  bare  or  covered  with  scales,  which  contains 
all  the  viscera,  and  of  five  very  flexible  simple  or  branching  arms, 
each  sustained  by  a  series  of  vertebral  interaaJ  pieces,  naked  or 
wjvei'ed  with  granules,  scales,  or  bristles,  Ceiiaiu  fleshy  tentacula 
thrown  out  laterally  are  organs  of  respiration.  The  mouth  is  situated 
in  the  middle  of  the  lower  surface  of  the  disk,  anil  opens  ditecrtly  into 
a  stomach  in  the  shape  of  a  sac  ;  it  is  circumscribed  by  five  re-entering 
angles  corresjjondiiig  with  the  intervals  of  the  arms,  having  a  scries  of 
calcareous  pieces,  which  perform  the  function  of  jaw-bones.  This 
mouth  is  prolonged  by  five  longitudinal  clefts,  gamislied  with  papilhi; 
or  calci^reous  pieces,  which  correspond  to  one  of  the  arujs.  A  series  of 
calcareous  pieces  in  the  shape  of  vei-tebrui  spring  from  the  extremity 
of  each  of  these  cleft?,  which  occupy  all  the  interior  of  the  arms, 
liaving  a  fnrrow  in  the  midlife  of  the  ventral  surface  for  the  recep- 
tion of  a  nm'sing  vessel,  and  laterally  between  their  expansions  are 
certain  cavities,  from  whence  issue  certain  fleshy  retractile  tentacula  ; 
the  visceral  cavity  opens  by  one  or  two  clefts  on  the  ventral  surface 
of  each  sicie  of  the  base  of  the  iirms. 

The  OphiuiiidsD  move  tliemselves  by  briskly  contracting  their  arms 
so  as  to  produce  a  succession  of  undulations  analogous  to  those  by 
which  a  serpent  creeps  along.  Some  of  these  zoophytes  are  rather 
active  ;  but  others  attach  themselves  by  their  arms  to  the  branches  of 
certain  other  polypes,  lite  the  Gorgons,  and  remain  immovable  for  a 
considerable  time,  waiting  their  prey  somewhat  like  a  spider  iu  the 
midst  of  his  web. 
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The  fimil>  of  Ophmrad^  is  divided  mto  two  great  section'}  tbat  oi 
the  Ophiura  which  comprehends  seYeril  genera  amOQ^st  otheis  thit 
which  gives  its  name  to  the  family,  and  that  of  the  Emyabna  or 
Asterophytea 

The  family  ot  Oj  hmrad  p  constitute  a  gioup  distm^uiihed  by  their 
five  simple  artitulattd    \erv  mobile   and  nuirimitied  armh,  whith 


FJtç.  110.    OpliioauiLaKiissH(LiitltcQ),  nitntalebw. 

are  attached  to  a  amall  disk  or  shield  plate,  with  flexible  thread-like 
cirri  between  the  raya.  Ophiura  natta  ia  very  common,  and  has  been 
known  fi-om  very  early  timea  in  European  seas.  It  is  of  a  greenish 
colour,  with  transverse  bands,  which  become  more  obscure  upon  the 
arms  aa  the  distance  from  the  disk  increases.  Thia  disk  is  from  sis  to 
seven-eighths  of  an  inch  in  size,  the  upper  part  covered  with  unequal 
plates,  in  shape  like  tiJes  ;  the  arms  are  four  times  the  length  of  the 
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diamotûr  ol'  tlie  disk,  very  slender  and  tapering.  Tlie  zoophyte  to 
which  Lamarck  gave  the  name  of  Opliiura  fragile  has  now  its  place 
among  the  Ophiathrix,  the  specific  name,  indicating  a  particularity  of 
structure  in  all  these  small  creatures  derived  from  their  fragile  formation. 
In  short,  these  beings  have  so  little  consistency  that  they  crumble,  aa 
it  were,  under  the  touch,  and  become  reduced  to  pulp  under  the 
slightest  pressure.  In  Fig.  110  we  give  the  representation  of  an 
Ophiura  of  the  natural  size,  which  Liitken  has  since  called  Ophiocoma 


Bîissei.  This  Echinoderm,  which  lives  in  the  seas  of  the  Antilles,  is 
furnished  with  five  very  flexible  rays,  which  are  armed  with  from 
three  to  four  rows  of  spines,  those  on  the  upper  part  of  the  body  being 
very  hard  ones  ;  the  body  and  arms  of  this  creature  are  of  reddish 
brown,  streated  with  a  great  number  of  little  white  lines. 

The  principal  type  of  the  Euryahoa  is  the  curious  and  complex 
Asterophijton  verruoosum  of  Lamarck.  They  include  animals  remark- 
able for  the  extremely  complicated  development  of  thoir  ai-ms^the 
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very  mviltipliei.!  minilicatioiis  of  these,  towanls  tlie  extremities,  Iwiiig 
divided  into  miiny  tJiousand  veiy  slender  appendages,  the  principal 
nae  of  which  is  doubtless  locomotion,  tut  at  tlie  same  time  they  con- 
stitute a  series  of  living  thread-like  fillet  which  seem  intended  to  seize 
aoid  close  npon  the  animals  which  serve  as  prey  to  tliis  little  fleab-eater. 
The  Aduro^pliijton  verrticosum,  which  is  represented  in  Fig,  111,  is 
yellowish  ;  its  disk  abont  four  inches,  its  arms  sixteen  to  eighteen.  It 
inhabits  the  Indian  Ocean.  Another  species,  Euryala  arhoreseem,  is 
met  with  on  the  coasts  of  Sicily  and  other  parts  of  the  Mediterraneau. 
Notliing  can  be  more  elegant  than  these  animated  (lists,  which 
i-esembie  nothing  so  much  as  a  delicate  piece  of  lace — a  piece  of  Imag 
lace  movmg  in  delicate  festoons  in  the  bosom  of  the  ocean. 

L  HP. 

11  ingnla  i^>e  ot  the  T.  hm  It;  &  a  ui  hma  and  the  jinj 
[  obcgatons  with  which  the  bode&  re  covers!  has  u  all  ages 
tt  cte  1  tl  u  tte  t  on  of  uatun  I  sts  An  totle  aj  pi  ed  to  tl  em  the 
ame  ^  "  ""1  ch  sgnhe?  n  ch  n  AVh  hn  e  e  one  se  the 
!>ody  of  o  ol  th  se  an  mal  thr  n  o  the  sea  o  e  t  is  1  flicult  at 
fi  st  to  find      east    tor  tl  s  le  gi  at  on     Ih    1  xly  ot  tl  e  sea     cl  m 

furnsbel      tl         jx'  ^    p"        It  ol;  of    lell   near! 

2 1  e  cal  en  2 1)  11  tn  mt  n  r  ts  utaee  p  e  tn  I  efs  admi  able 
forth  rre^jul  tj —  eo^shelist  IjtniedtyD  imehands.  In  o  le 
to  see  the  urchin  witli  its  spines,  it  is  necessary  io  seize  it  in  the  water 
îit  the  bottom  of  the  sea,  where  it  rolls  and  moves  its  little  prickly  mass  ; 
it  is  then  only  that  the  real  uixihin,  tlie  prickly  sea-urchin,  is  to  be  seen, 
bristling  with  prickles,  and  strongly  resembling,  to  compare  the  physical 
with  tlie  menfal,  those  amiable  mortals  whose  character  is  so  well 
depicted  in  the  saying,  "  Whom  tbey  rub  they  prick," 

In  his  book  on  "  The  Sea,"  Michelet  puts  the  following  conversation 
into  the  moath  of  a  sea-urchin  : 

"  I  am  bom  without  ambition,"  says  the  modest  Ichinoderm.  "  I 
ask  for  none  of  the  brilliant  gifts  possessed  by  those  gentlemen  the 
molluscs.  I  would  neither  nmkc  mother-of-pearl  nor  pearls  ;  I  have 
no  wish  for  brilliant  colours,  a  luxury  which  would  point  me  ont  ;  stiU 
less  do  I  desire  the  grace  of  your  giddy  Mediisas,  the  waving  chai'm  of 
whose  naming  locks  attracts  observation  and  exposes  one  to  sliipwreek. 
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Oil  m  tliti  '  I  tti-ih  tjr  Liis,  tliii  )iily;  io  he — to  be  witlioiit  these 
pvteiioi  and  compiomisin^  apptiidages ;■  to  be  thick-set,  strong,  and 
lountl  foi  th  it  IS  the  shape  m  which  I  should  he  the  least  exposed  ; 
m  short  to  lie  ii  ceiitrilisecl  hem.  I  have  very  little  instinct  for 
ti  nel  To  roll  sonietunes  ftom  the  surÊice  to  the  hottom  of  the  sea  is 
enou^^h  of  travel  for  me  Glued  ûrmly  to  my  rock,  I  could  there 
sohe  the  piohlem,the  solution  of  which  your  future  favourite,  man, 
beeks  i  ix  m  vam — tliit  of  «afety  To  strictly  exclude  enemies  and 
admit  all  iiiends  especially  water  air,  and  light,  would,  I  know,  coat 
1  le  s  m    111   ni   ii  1  l  notant  cfloit.     Covered  with  movable  spines. 


liiiemies  will  iivoid  mi:  Now,  hristhug  like  a  hear,  they  citil  me  an 
urchin." 

Let  us  now  look  a  httle  more  closely  at  the  geneiitl  stnietiire  of  the 
sea-urchins — in  zoological  language,  Echinida). 

The  body  of  the  sea-urchin  is  globular  in  form,  slightly  egg-shaped, 
or  of  a  disk  slightly  swollen.  It  consists  essentially  of  an  exterior  shell 
or  solid  eaiapiiee,  clothed  in  a  slight  membrane  furnished  with  vibratile 
cils.  This  carapace  is  foimed  of  an  assemblage  of  contignous  jwlygonal 
plates,  adhering  together  by  their  edges.  Their  arrangement  is  such 
that  the  test  or  shell  may  be  divided  into  vertical  zones,  each  springing 
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from  a  central  point  on  tlie  anniniit  ;  terminating  at  a  point  of  tlie  sphe- 
roid, diametrically  opposite^ioamely,  the  eircumierenee  of  the  buccal 
orifice.  These  vertical  zones  are  of  two  kinds,  some  Larger  and  others 
atraighter,  each  zone  consisting  of  a  double  row  of  plates,  the  first 
chai'ged  with  moyable  spines,  the  second  pierced  with  holes  disposed  in 
regular  longitudinal  series,  from  which  emen^e  certain  fleshy  tentaeula 
which,  as  we  shall  see  presently,  serve  as  feet  to  the  animal.  Wlien 
armed  with  these  bristliog  spines,  the  sea-urchins  resemble  the  hedge- 
hogs ;  but  when  the  spines  are  down,  they  look  veij  much  like  a  melon 
or  an  egg,  to  which  their  shape  and  calcareous  nature  have  sometimes 
led  to  their  being  compared  by  the  ^Tilgai-  as  well  as  by  the  learned. 
We  shall  give  a  tolerably  exact  idea  of  the  two  different  aspects  which 
the  carapace  of  the  urchin  presents,  when  the  spines  are  erect  and 
lowered,by  reference  to  Fig,  112  (Eehinus  mamiîlatîis),  which  represents 
the  animal  bristling  with  spines,  and  Fig.  1 13,  in  which  the  same  species 


is  represented  after  death,  when  deprived  of  these  weapons  of  defence  : 
and  how  complicated  these  defences  must  be  !  It  has  been  calculated 
that  more  than  ten  thousand  pieces,  eacli  admirably  anuuged  and 
united,  enter  into  the  composition  of  the  shell  of  the  sea-urchin,  to 
which  no  other  can  be  compared.  To  abbreviate  slightly  Gosse's 
description  of  that  wonderful  piece  of  mechanism,  the  sea-urchin  :  "  A 
globular  hollow  box  has  to  be  made,  of  some  three  inches  in  diameter, 
the  walls  of  which  shall  be  scai^cely  thicker  than  a  wafer,  formed  of 
tmyielding  limestone,  yet  fitted  to  hold  the  soft  tender  ^larts  of  an 
animal  which  quite  fills  the  cavity  at  all  ages.  But  in  infancy  the 
animal  is  not  so  big  as  a  pea,  and  it  has  to  attain  its  adult  dimensions. 
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The  box  is  never  to  be  cast  off  or  renewfjil  ;  tlie  same  bos  mast  hold 
tlie  infant  and  veteran  lueliin.  The  limestone  can  only  increase  in 
size  by  being  deposited.  Now  fbe  vascular  tissues  are  within,  and  the 
particles  they  deposit  must  be  on  the  interior  walla.  To  thicken  tlie 
walla  Irom  witliin,  leaves  lesa  room  in  the  cavity  ;  but  vfhat  is  wanted  is 
inore  room,  ever  more  and  more.  Tlie  growing  animal  feela  its  tissues 
swelling  day  by  day,  by  the  assimilation  of  fowl  :  its  cry  is,  '  Give 
me  apace  !  a  larger  house,  or  I  die  !'  How  is  this  problem  solved  ? 
Ah  !  there  is  no  difficulty.  The  inexhaustible  wisdom  of  the  Creator 
bas  a  beautiful  contrivance  for  the  emergency.  The  box  is  not  majle 
in  one  piece,  nor  in  ten,  nor  a  hundred.  Sis  hundred  distinct  pieces 
go  to  make  up  the  hollow  case  ;  aU  accurately  fitted  together,  so  that 
the  perfect  symmetry  of  the  outline  remains  unbroken  ;  and  yet,  thin 
as  their  anbstance  is,  they  retain  their  relative  positions  with  un- 
changing exactness,  and  the  slight  brittle  box  retains  all  requisite 
strength  and  firmness,  for  each  of  these  pieces  is  enveloped  by  a  layer 
of  living  flesh  ;  a  vascular  tissue  passes  up  between  the  joints,  where  one 
meets  another,  and  apreada  itself  over  the  whole  exterior  surface." 

This  being  so,  the  glands  of  the  investing  tissue  secrete  lime  from 
the  sea  water,  and  deposits  it  after  a  determinate  and  orderly  pattern 
on  every  part  of  the  surface.  Thus  the  inner  face,  the  outer  face,  and 
each  side  and  angle  of  polyhedron,  grow  together,  and  the  form  charac- 
teristic of  the  individual  is  maintained  with  immutable  inathematical 
precision.  The  dimensions  and  shape  of  these  prickles  are  very  vari- 
able. In  certain  Echiuidœ  they  are  three  or  four  times  the  diameter 
of  the  body.  In  the  urchin,  properly  so  called,  they  are  only  three- 
fourths  or  foar-fifths  that  diameter.  They  sometimes  resemble  short 
bristles.  These  defensive  weapons  have  tubercles  for  supports,  which 
are  arranged  on  the  surface  of  the  animal  with  perfect  regularity.  At 
the  base  tliey  present  a  small  head  separated  by  compression.  This 
head  is  hollow  on  its  lower  face,  presenting  a  cavity  adapted  to  a 
tubercle  of  the  shell.  Each  of  the  pricklea,  notwithstanding  its 
extreme  minuteness,  is  put  in  action  by  a  maaoular  apparatus. 

In  the  prickles,  or  spines  and  tentacula  (ambulacra,  feei  suckers) 
we  see  the  external  organs  of  the  Echinodermata  The  former 
are  instruments  of  defence  and  progression;  the  latter,  strange 
as  it  may  appear,  serve  them  to  walk  with.  "When  it  ia  considered 
that  each  of  these  prickles  is  put  in  motion  by  several  muscles,  it  is 
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impossiblp  U  ippiLss  OUI  -wonler  ill  siupi  <!e  at  tlie  prodigious 
numbei  of  organa  Liuuglit  into  a*,tioii  m  tin-  sea  urcliin.  More  tliaii 
twelve  hundred  prieliles  liiTe  been  counted  npon  the  shell  of  Echinus 
etndpnfuh,  a  lepieaeutation  of  winch  is  gi^en  m  Tig.  114.  If  we  add 
to  this  first  supply  ol  spines  other  smaller  and  m  fome  sort  accessary 
spmea  we  shall  arrive  at  a  total  of  thtee  thoasand  pncUes  Each 
sea  urchin  thus  liears  as  many  wt^pons  as  ten  squadrons  of  hncers 
When  it  is  considered  farther  that  m  each  sucker  or  ambulacra  there 


exist  not  less  than  a  hundred  tubes,  each  having  an  orifice,  you  will 
have  a  total  of  four  thousand  visible  appendages  upon  the  body  of 
an  animal  of  very  small  dimensions.  If  it  is  considered,  finally,  that 
no  shell  exists  more  admirably  symmetrical,  elegant,  or  more  highly 
ornamental  than  the  carapace  of  the  urchin,  it  will  readily  be  admitted 
that  Nature  has  been  most  prodigal  in  her  gifts  to  one  of  the  humblest 
beings  in  creation — a  ereatui'e  which  passes  its  existence  in  crawl- 
ing m  obscurity  at  the  bottom  of  the  sea.     What  elegance  of  form. 
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eternally  liiddeii  from  the  eyes  of  man.  Bleeps  under  thi;  lioavj'  mnss  of 
watei';  ami  yet  man  imagines  that  eTei7thing  in  Natiire  has  lieen 
created  for  hia  uae  and  for  his  glorj-, 

M,  Hupo  records  a  somewhat  curious  observation  in  connection  witli 
the  spines,  which  serve  as  a  means  of  defence  to  our  Echinodermata. 
He  found  a  sma!l  mollusc,  of  the  genus  Slelifera,  which  had  sought 
shelter  in  Leixidaris  impenalis,  an  iirchin,  native  of  Anstralia  ;  in  a 
word,  the  interior  of  one  of  these  prickles  had  been  hollowed  and 
enlarged  so  as  to  serve  as  a  retreat  for  this  improvised  gnest. 

What  unexpected  facts  does  the  study  of  animals  present  !  Nature 
has  bestowed  a  protecting  armour  upon  one  little  being  ;  another  still 
smaller  animal  discovers  this  and  places  itself  for  shelter  under  the 
protection  of  these  levelled  bayonets  !  Numeroas  anecdotes  are  told 
of  them.  Thus  :  A  man  ignorantly  put  into  his  mouth  one  of  these 
creatures,  with  all  its  prickles,  and,  being  detected,  thonght  himself, 
in  his  pride,  compelled  to  swallow  it  because  he  was  being  looked  at  ; 
immediately  his  mouth  was  fall  of  hlood.  The  nest  day  he  was  in 
such  a  state  of  suffering  that  he  could  neither  eat  nor  drink,  and  for  a 
long  time  his  life  could  only  be  preserved  by  nourishing  injections  of 
soup,  cream,  and  rice. 

Now  let  us  see  by  what  organic  mechanism  the  urchin  contrives 
to  transport  itself  and  walk.  The  tentacnla,  or  suckers,  are  hollow 
internally,  and,  as  we  have  said,  are  provided  with  small  muscles.  By 
the  influx  of  liquid  which  they  inclose  they  become  inflated  through- 
out all  their  prickles,  in  such  a  manner  that  they  can  attach  them- 
selves to  any  solid  body,  at  the  will  of  the  animal,  by  means  of  their 
terminal  suckers.  Fredol,  in  "  Le  Monde  de  lea  Mere,"  thus  explains 
the  nrchin's  mode  of  progression  :  "  Let  us  imagine,"  he  says,  "  one 
of  these  creatures  to  be  at  rest  ;  all  its  spines  are  immovable,  and  all 
its  filaments  repose  within  the  shell  ;  some  of  these  involuntarily 
escape  ;  they  extend  themselves  and  feel  the  ground  all  round  them  ; 
others  follow,  but  the  animal  is  firmly  fixed.  If  it  wishes  for  change 
of  place,  the  anterior  filaments  contract  themselves,  whilst  the  hinder 
ones  loosen  their  hold,  and  the  shell  is  carried  forward.  The  sea- 
urchin  can  thus  advance  with  ease,  and  even  rapidity.  During  bis 
progression  the  suckers  are  only  shghtly  aided  by  the  spines.  It  can 
travel  either  on  the  back  or  stomach  ;  whatever  their  postm«,  they 
have  always  a  certain  number  of  prickles,  which  carry  them,  and 
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suckers,  with  which  they  attach  them&eives.    In  certain  circumstances 
the  animai  walks  by  tiimmg  upon  it'ielf,  like  a  wheel  in  motion." 

Nothing  is  more  curious  than  to  tee  a  sea-urchin  walk  upon  smooth 
sand.     But  for  the  colour,  it  might  he  mistaken  for  a  cheatnnt  with 
its  bristling  envelopes  the  spines  servmg  as  feet  to  pot  the  little  round 
prickly   ma  s  m  m  tion      Tliey  have  even  heen  observed  to  form 
themsclvps  into  i  ^^1I  and  roll  along  like  a  globular  fagot  of  prickles. 
One  of  the  most  singular  organs  of 
the    sea-urcliin   is   its  mouth.     It   is 
monstrous.      Placed   underneath    the 
body,  it  occupies  the  centre  of  a  soft 
space  invested  with  a  thick  resisting 
membrane  :  it  opens  and  shuts  inces- 
santly, showing  five  sharp  teeth  (Fig. 
llS),  projecting  from  the  surface,  the 
n,.ii5.  Bu™iam.u,ïoti.h™-Mdu    '^'ige^   meeting  at  a  point,  as   repre- 
sented here,  supported  and  protected 
by  a  very  complicated  framework,  which   has  received  the  name  of 
Aristotle's  Lantern  (Fig.  lloj.     Fig.  115  represents  'Ecliinus  lividvs 
in  its  normal  state  ;  the 
other  shows  the  masti- 
catory organs,  that  is  to 
say,  Aristotle's  Lantern. 
To    give   the    reader  a 
more  complete  idea  of  the 
buccal  organ  in  the  sea- 
urchin,  let  him  glance  at 
one   from   the  southern 
seas,C1ypeaster  rosaceus, 
represented  in  Fig.  117, 
FiE.ns.   MneticatinEDpparatiisofiMjiiJusuvJdu!.        ^'^  outliiie  of  thc  cutire 
animal,  the  buccal  appa- 
ratus being  placed  under  the  eheU,  which  Las  been  bi-oken  in  Fig.  116, 
so  as  to  lay  this  organ  bare. 

The  shape  of  the  Cbjpeaster  rosaceus  is  oval,  straigliter  in  front, 
and  thick  and  rounded  at  the  edges.  It  is  more  common  and  more 
largely  distributed  than  any  other  living  species,  and  it  is  supplied 
with  four  or  six  ambulacra,  or  feet. 
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I  never  could  iiiKlerstiiiid  wliy  tlio  dental  Iraniowdrk  of  the  kûu- 
iirchm  has  been  called  Ai'iatotle's  Lanteni,  for  this  fonuidalile  iippnratns 
resembles  the  front  view 
of  a  battery  of  cannon 
more  than  a  lantern  It 
consi&ts  of  a  sene'5  ol 
pieces  designated  by  thi 
names  ot  compa'-s  scjthe, 
pyramid,  and  plumulii 
which  it  would  sei\e  no 
ustful  pni-posf'  to  d(, 
sciibe 

We  have  said  tint  tlit 
mouth  of  the  uiihin  ^ 
monstion^  m  projoiti  u 
to  its  size  and  thi.  t  tli 
of  piopoitionite  dim  ii 
=ions  ^s  tbtst  pi<>]((  t 
from  a  ^elv  iornudiil  i 
mouth  one  cm  ta^ih 
be  nsMiied  oi  the  4nrp  )     n       i  j  ii        !■ 

ne=8  oi  their  e'îtiemitics 

by  mttuding  his  tiii^pi-,  on  tbm  In  lict  it  i  i(tis  in  Ihd 
these  oigaiis  should  Ix?  sinffuhrij  po\\eiiT!l  hecause  m  wc  shall  st 
laither  on  the  sea  uichm  males  intimions  m  the  solid  lodc  with 
them  ind  hollows  out  slultci  fir  hnnselt  'Ihf  stiuiip  iiid  sliaip 
teeth  f^iow  at  the  hw  m  jiopoition  is  tLc\  an  usfd  at  the  jionit« 
as  1-,  tilt  tasp  with  wniii  ot  the  rotUnt  miimmilia  Bj  tins  means 
thcTJUe  always 'liarp  Hid  m  ^ood  condition  Fuc  gioups  oi  po-nalnl 
mu'fclcs  aie  Ubcd  to  woik  tlusf  terrible  ^nndd-J 

'io  this  foimidihlc  mouth  is  attached  an  (isnphi^us  oi  fifiilkt,  and 
an  mtt  tm  which  extends  alonp;  the  luterioi  Miillh  <t  tlit  imiwue 
cbsciilm^  the  cncnmleit  ic(  ot  its  pniicipal  cuutoui 

Ihe  rcj^imtn  ot  thtLchuudi  is  still  imjwif  (th  known  iieveitbi 
less  fiom  the  presence  ol  hlulln  Ini^nieLit-.  ot  jiohpier^  ciustaceau'i 
and  OTcn  othei  E  luiirdi  im  iti  m  tin  ii  int  stind  tul»  it  is  t*)  1 1 
inieiul  fhit  a  (dtiin  niimlKi  ol  than  t  Icist  av  cainnssiers  oi 
IhsHfateiB    uhil       thus    n     Miipsd  0)i   l')i    -nii     nnlriiK    to  b* 
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hfi  cprtjim  fliftfii   1  I 


iti  u  A  tlie  Li  liiLul  i  ijijieai  to 
11  ut  leiT  deiiciite  limmt  whicli 
lUieie  to  the  intenial  =!iii 
un  ot  the  T\alli  ot  the 
li  ill  and  float  tiielj  in  thf 
liquid  with  whieh  the  us 
u  1  lU  iMtM-,  tiUed  Thpse 
m  10  liiowii  as  tlie  lu 
ti  \  nil  I II' HChitf  lie  111  com 
muiiicafioii  nith  the  central 
tniial  and  ambuJatral  tubes 
iht  htait  IS  Bpmdle  «haped 
tapeiing  above  iwellmg 
1  tlow  lliere  lie  two  di 
tmct  \i.fiilti  «i^tms  one 
mh^liiial     ttiP    i>tlipi    cmi 

1    KilllH-SJll     W\    t    111(1111 

11  I  1  jiii^  whi.h  sill 
HI  nils  tilt  ^iillet  and  i 
1  li((  1  it  I  hlnit  disliujii 
liom  the  nuiiitb  In  tins  im^  thi  uinoufe  liiiiiks  h  i\t  then  origin 
In  itlatioti  to  the  eiier  tint  1 1  touch  ib  hi ^lilj  developed  C«t(i  n 
binn  hm„  ii  nticiih  whith  innonnd  thf  mouth  in  hioned  like 
nippeis  and  the  amhnktral  ttntaclet.  are  it  innnipal  oi-,an8  Tliei 
appear  to  he  altogethei  de  tztnte  ot  orginf  ot  ^ir,lit  It  has  some- 
tnueH  been  ai^jned  that  loiu  oi  fue  ltd  jioints  at  the  nnimit  ol 
the  dorsal  tace  aie  e}ea  hut  this  opinion  has  iirt  been  nuiintmned 
nor  liHS  any  ci^stalhne  been  ionnd  in  the^e  s}>ots  li  ]ustif}  it 
Cajitain  de  (ondt  tatei  that  he  exaniuied  a  sen  m  chin  ■with  long 
spears  m  a  pool  of  -natei  whidi  be  tiied  to  latih  ■\\heii  he  f-aw 
it  direit  its  flight  towards  his  hand  all  its  defences  bem^,  eiett 
Snrpnsed  at  thi&  manienvre  he  tried  to  seize  it  from  tmuthei  qnartei 
ite  spines  were  instantly  diiectel  to  the  othei  wde  I  Imve  thought 
Irom  that  time  that  tl  e  uichm  haw  me  and  piepaieil  to  resist 
my  attack  In  ordei  Jiowevei  to  atiaiy  m}sell  whether  or  not  the 
movement  in  the  watei  cnuscd  by  inj  ipproath  nught  havf  produced 
the  effect  desciibed  I  rejieated  the  exjeiimeiit  with  gieater  (aution 
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But  tlie  creature  always  «lirwted  its  spuips  lu  the  direction  ol  tht 
ol  ]cct  winch  tbreatenetl  it  wliptlier  it  was  m  the  water  oi  o  it  of  it 
He  satisfied  l)iinself  thit  tliese  aniuialis  cei-titmly  («uld  fler  niid  tliat 
tbeir  6pine'!  --er^ed  thera  a^  a  mcaiiy  of  defence 

Tli»-e  wondettul  spines  tins  calcareous  envelope  this  iiiuoui  so 
maivellon^ly  studded  with  wliich  Nature  has  so  bountifully  pio 
\ided  the  Echimdip,  appear  to  have  been  insufficient  ind'mucli  as  these 
veiy  spines,  m  older  to  secuie  the  'lafety  of  the  animal  are  gifted  -with 
the  power  ot  hollowing  a  dwelling  foi  themselves  out  of  solid  rjcks  of 
the  liaictest  material  such  as  granite  and  i-audstone  They  fix  themselves 
tfl  its  smfece  hy  meins  of  then  tent^cles,  they  make  an  incision  L^ 
means  oi  their  stiong  teetli  lemoviug  tlie  debiia  with  their  spines 
18  fest  as  it  is  pioduced  When  the  holf  is  lan^e  enoufrh  they 
entieneh  themseheq  in  it  with  then  spines  and  then  thieateauifi; 
piLes  levelletl  to  piotect  them  iioni  all  (\temal  a-«inlt'i  To  M 
Ciilaud  the  con«irvatoi  ot  the  mu%eui  i  <t  Nantes,  -^e  an  luilebted 
loi  an  excellent  ncriiut  oi  the  maiinei  in  which  tins  luctfil  ap))a 
ratuq  is  ma*le  to  rpemte  '[he  Lantim  rl  Aiistctle     '^a^s  this 

îiuthci  torms  th  mandibiillao  ajiiaiatiis  tiie  tpetii  an  live  in 
nnmbei  and  they  mt^  as  well  leiein  tl  e  denomiiiatioii  ot  a  sen  s  oi 
-•aws  itiid  picliH  Its  of  t€eth  lor  lh<>  ai  suipnsmî^li  adapte  I  t«  the 
excavation  ot  holes  ni  the  liaide-^t  lOcl  Thi  e  h\n  picls  iie  aloiit 
the  eighth  oi  in  inch  lon;r,  and  thei  seiie  'he  sc  i  urchin  at  once  a^ 
masticators  and  e\caiutin_,  implements  In  openiiifj;  the  laws  the  e 
five  teeth  strike  the  stone  lorcil  h  rather  than  sera]  e  it  Tin" 
propcity  oi  hollowu  g  their  dweihng  out  of  the  sitlid  lock  linear" 
however,  to  lielon^  to  idh  a  small  iiumbei  of  the  Echinidi  ,  most  of 
them  aie  (ontent  to  liidi  themselves  under  the  stcmes  while  the 
species  havma;  the  spines  slendei  and  the  shell  \eiv  thin  ]nu\  thim 
selves  in  thf  =and  with  which  they  rovei  thembelvcH  cntireh  li'avmg 
only  a  small  hole  to  Inathe  througli  Tlie  SjMf<ai(/m  which  is 
furnished  with  shirt  thick  spine-  >n  the  imdei  jaxt  ot  its  ])od> 
which  spread  <>ut  at  the  extnmity  hke  the  chann  1  ot  a  spoon, 
proceeds  with  its  mming  operations  a-  fillows  — Ac^tnlm^  to  Mi 
Jonathan  Franklin  Figuic  tn  vonrselves  leader  the  animal  on  tb( 
sea  shore  Hf  commences  his  operations  by  tiuiuug  tht  lowei  spnies 
in  sich  a  manner  as  to  form  a  hollow  on  the  s^nd  bank  n  which  he 
sinks    bi    his  own  w  i_ht  lut     s  Ik    sniK    a  greit  numbci    if    fh< 
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spne  'k  e  Iro  ^lit  nto  i  ton  tiro  iij,  p  thesanl  ^  th  ■eafeed 
act  t>  lile  tie  sanl  tL  owi  p  r  turiuig  ag,aii  so  cove -a  the 
])0<ly  ot  tlie  VioVe  a  d  1  e  1  as  o  1  ni  1  L  mself  Le  eatli  tl  e 
su  face  I  tl  t  t  on  the  long  hai  bke  j  mes  t  atetl  p  u  the 
]  ack  be^u  to  plaj  t)  e  r  paii  tliey  p  e  ent  tl  e  "«m  1  f  n  eut  Ij 
ove  ug  the  nmi'»l  by  fo  uim„  i  1  ttle  rouud  hole  tluough  wluch 
water  IS  nt  od  ced  to  the  month  ndrep  ato  yorgan  Theliidu^ 
pla  e  of  the  &  u  hm  s  h  e  e  a  ly  détecte  1  n  tl  e  sa  1  b>  the 
hole  tl  s  a  n  uged  f  r  the  esp  rat  o  of  the  aminal  an  1  the  tisl  e  i  en 
tlunk  they  eai  |  ed   t  sto  ma  acco  dm^  to  tl  e  dej  th  ol  the  hole 

The  E  1  nd  dre  refrodu  ed  ly  egg«  wh  h  a  e  red  anl  ly 
m  c  oscop  c  A  t  &8  e  f  om  the  e  j,  tl  e  la  1  ai>  tl  e  ajpeoiai  e 
ot  a  ve  y  m  unte  fib  It  a  not  at  on  e  on  e  -ted  mto  the  j)erf  et 
an  mal  but  mider^oe*,  a  c  ta  u  met  morphose  analo„o  is  to  th  t  ol 
tleeateillr  to  the  butte  fl  Ttaswebaeal  a  îi  stated 
treatm  ol  the  A  terse  t  j  olnces  a  a  erta  slage  ly  some  sort 
f  ntemal  j  otes  oi  ene  at  on  a  sea  m  bin  wh  1  be  ng  at  first 
only  an  or^an  of  the  lar  œ  beg  us  lo  1  e  an  mde^xnl  nt  lii  Tvhen 
the  n  rsiDo  laivie  has  de  t  oyel  t  elf  Ihe  m  u  n  \^h  h  the 
uelm  ufoll  taelf  t  the  expeust  f  the  la  a;  q  ite  n  1  },ou  to 
that  h  ch  tl  e  a.  te  w  j  eseut  t  auoth  ca  f  It  te  pe 
ration  of  wh  ch  o  u  aj  a  e  does     ot  pe  mit  us  to  e        a    eue    1 

outline 

Sei  urehms  aie  f  nd  n  eve  y  sea  they  d  ell  n  sanly  botto  n. 
anl  a  met  m  s  pen  rocky  g  on  1  The  a  ciii  1 1  M  tl  woolen 
1  ncers  when  n  sh  H  v  wate  hen  f  md  t  tl  e  w  te  s  edge  they 
Tiay  be  t  ken  by  a  j,lo  e  1  ha  d 

Th     r  h  n  like  tl  e       I    vhieh  t  also  r     n  1  le        tat.te  1 
red  wleu  boiled     only    eit   u  spec  es         cometbl     lo  e  I 

Cors  c    an  1  Al^er  a  tl  e  M  Ion  h  i  ed  U  cl      (El       s      I  )  sa     h 
cstee   ed     In  hajle    a   1  u    th    Fr  u  1    po-ts  of  tie  GLnu  1  tl 
JEc/       s  I     I        s   eate        L    Pro  e  ce  the  Co   mon   Sea  n  ch 
I  Eel       Ben  vie  t  s  and  Eel  /        7       )        the  favom  t«8 

Sea  urch  us  ar  eaten  aw  Id^e  i  ter  They  are  cut  u  foni 
parts  anl  the  fl  sh  t  keu  out  th  a  spoon  tl  y  a  e  son  etiu  b  t 
note  ■arel  Iresstdlj  Iwln^,  anl  eaten  from  the  hell  like  ai  e^^ 
u  m  Ion  oipp  t  ot  b  ea  1  1  en  the  n  m  1  sea  egg  vhi  1  tl  e 
bear  in  many  countn'e^. 
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Sea-egga  were  a  choice  diah  upon  the  tables  of  the  Greeks  aiid 
Bomaua  ;  they  were  then  served  up  with  Tinegav  or  hydromel,  with 
the  addition  of  mint  or  parsley.  When  Lontuliia  feasted  the  priest 
of  Mars— the  Flamen  Mai'tiiilis — this  formed  the  first  dish  at  supper. 
Sea-eggs  also  appeared  at  the  marriage  feast  of  the  goddess  Hebe. 
"  Afterwards,"  says  the  poet,  "  came  crabs  and  sea-nrchins,  which  do 
not  swim  in  the  sea,  bnt  content  themselves  by  tiBvelling  on  the  sandy 
•dioie  "  For  my  own  part,  I  hive  only  once  iMtiialven  of  sea  urchin 
and  they  appealed  to  mo  to  be  food  ht  tor  the  gods ,  1  ut  ppihaps  the 
circumstances  suflicieutlj  explain  this  dash  of  ciilm'irv  enthusiasm 
The  Iiesene  re&tiurant  lit  Marsedles  ha.i  not  alwais  been  the  \ast 
stoup  edihcL  w  t  noiL\  behold,  backed  majestically  b^  the  mountam  lud 
lionting  tht,  '«a  on  the  promeuad  ot  the  Ciintche  du  Pradu  In 
lH^'^  it  tose  (jvnte  at  the  entrance  of  the  port  a  small  ghss  cigt 
suspended  as  it  were  by  a  magic  thread  between  the  hfavena  and  thf 
sea  From  this  aenal  dwelhng,  oveihan^ng  with  unheard  of  aiidacitv 
thp  waters  which  surionnded  it  on  all  sides,  we  gized  ou  the  most 
wonderful  prospect  in  the  world  and  reposed  oursihes  while  cnjoym„ 
this  nitoMcatmg  scene,  dunng  which  the  ships  were  contmually  entei 
mg  the  poit  passing  under  our  itry  leet  It  was  m  this  enchanted 
palace  that  sea  urchins  were  served  up  suppoitc  1  by  the  ti  iditional 
bouilhbaise 

As  I  hi\e  said,  it  nppptied  to  me  delicious  "Was  it  th(  Protein ul 
diijh,  the  sa^onij  houilKhaiac  which  ctutidutrd  to  m>  ippieciitioii 
{ f  the  humble  sea  urchin  of  the  Mediteiranetn  '  Was  not  the  mir 
vellous  view  which  I  enjojed  fiom  the  heights  ot  my  empvreum  ot 
gkîisthe  indirect  cauit  ot  it?  This  is  a  tender  an T  chaimmg  pioblem 
which  I  love  to  leave  Hoiitiiig  in  the  cIoirIh,  liall'  evanescent,  of  uiy 
youthful  recollections. 


HlLnlHI'lilA. 

The  ignorant,  hke  you  and  I,  call  the  HoIotLuria  the  Coniceliou, 
or  Sea-cucumber,  and  perhaps,  for  two  reasons,  tlwy  are  not  fiu- 
wrong.  The  term  sea-cucumber  expresses  with  wonderful  exactness 
the  shape  of  the  animal,  and  its  liabitation,  the  sea;  and,  again,  it 
would  puzzle  the  most  learned  to  expiam  the  word  Ilohthitria.  The 
body  of  this  utraugc  creature  prcseuts  the  form  of  an  elongnted  and 
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woim  likt  L\liinltr  iti  limensiOQs  are  so  \dinill>' tint  wbl  '-ouip 
speLies  are  onl>  an  mcli  oi  tno  ie  len^tli  others  attain  tlmty  and 
even  iortj  In  general  the  skin  ot  the  Holothuiia  is  thick  and 
leatherv  ,  it  inclades  muscles  an  I  is  aimed  occasionally  with  small 
projecting  hooka  oi  tangs  «hicli  enable  the  cieatuie  to  hang  loi  u 
few  seconds  on  to  foitign  bodies  Frjm  this  coiiaceous  envelope 
lasue  tentaculai  feet  analogous  to  thiise  ilescrilied  m  the  sen  urclmi 
and  lea  star 

"When  we  open  a  Holotlmni  we  luid  neaily  the  «bole  mtfinal 
(.avity  oecnpied  with  httle  white  tubes  We  knon  that  the  iabulous 
(Utunibei  spoken  of  in  tlie  Arabun  Nights  was  stutfed  with  peails 
by  tlie  talking  bird  With  our  poor  aiunial  this  alass  '  i-^  not  so 
These  are  no  pearls  lut  Mwple  pitsaital  tubes  cmtammg  tbe  o\  i 
The  mouth  opens  at  tbe  estiemitv  of  the  body,  it  iiuna  a  sort  oi 
funnel  and  is  snnounded  as  by  i  f,lory  with  an  elegant  aide  oi 
ttntacuh  In  the  Jiymj;  animal,  when  it  teels  itsclt  in  eecunti  these 
tent'icles  expand  themselves  hke  tbe  corolla  of  a  flowei  "When  tbe 
hslieniian  seizes  a  Holotbum  m  the  water  tins  ciowii  ot  ttntacles 
ceases  to  appear  for  the  ammal  has  the  ]  ower  ot  withdiawin^  it  qmte 
suddenh  and  now  it  lesemhles  nothing  so  much  as  a  common  leech 
If  however,  it  is  presened  in  fresb  sea  watfi  and  lelt  in  pea»,p— it  we 
ticat  it  in  short  mth  the  legard  due  to  its  elegant  crov^n  of  tentacula — 
this  elegant  ornament  wiU  be  expanded  m  all  its  ^lory  Immediately 
below  the  month  ls  i  mnscular  pliaiyns  whicli  is  contained  in  a  lonij; 
intestine  with  maiiv  convolutions  wliich  teiminate  m  the  posteiioi 
pait  of  the  body  m  in  oiitice  whence  is  tbiown  trom  time  to  time  a 
little  jet  of  water  The  teimiml  jxirtion  of  the  intestinal  canal  in 
these  inimals  is  enlarged,  introducing  us  to  a  system  ot  numerous 
tubes  which  bianch  off  into  the  visceral  cavity  receivinj;  the  water 
from  witbont  while  breathing  by  its  postenor  extremity  ;  the  animal 
can  at  will  oU  this  reservoir  or  eject  the  water,  and  it  is  by  these  alter- 
nate movements  of  aspiration  and  its  reverse  that  it  renews  the  oxygen 
necessary  for  respiration.  The  circulation  appears  to  ibim  a  complete 
circle,  there  being  no  heart  or  central  agent  ;  hut  a  ring  round  the 
gullet  from  which  issue  five  principal  nervous  chords,  whieli  represent 
ilie  nervous  system. 

The  Holothuiias  are  of  sepai-ate  sexes,  and  they  differ  from  the  .sea- 
nrcliins  and  astcria^  in  this:  that  their  larvie  are  converted  bodilv  into 
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a  yoimg  liolotliuiia  withoat  losing  tlieir  organs.  Tlio  bodies  of  certain 
Hpecies  are  lubricated  by  an  acrid  and  corrosive  liquid  :  thna  H.  Oceania, 
described  by  Leswu,  whicb  is  about  forty  inches  in  lengtli,  secretes  at 
the  svirfa<je  of  its  Ixidy  an  iiTitating  fluid,  which  produces  an  intolerable 
itchiug  in  tlie  finger  whicb  touches  it.  Xor  can  ilie  inhabitants  of  the 
South  Sea  Islands  look  atitmthout  luatliiiig.    Fi'f.  11!)  represents  the 


HiijO 0^  Liandt   \\\\o  gl^e^  it   i        1   ti  i  ti        b  i    t  i 

three  rona  of  tentacular  feet  on  the  \ential  suit  ce 

We  have  ^i^iolcfn  ot  the  'strange  '■uicilal  tend  t  ty  ot  the  -ea  star 
the  Holotbniia  exhilit-^  tie  sime  jhenonipnon  lut  Living  no  liittle 
envelope  lilte  the  «sterns  it  taiinot  break  itself  into  biti  iii  the  pre 
sence  ot  its  disconcerted  (.ncmy,   but  lilln   itself   in  this  niannei 
Ha\mg  some  cause  ol   gii  f  and  troulle — such  loi  hl  tante   is  the 
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atla  k  <  1  111  TiHim  r  the  pm'-nit  ot  some  fi^l-  iiinii — 1  v  i  '^hîIlu 
iiiid  mie\p  cted  iQO\emeiit  it  eects  iti  tettli  its  stuimu-li  ita  ligesti\i. 
appaiatiiB  ami  lednce^  itseli  to  i  smipL  empty  iiiemljianiiis  sat 
with  HE  luitmmslietl  iiioitb,  mil,  ts  a  siugnlin  fact  tiiia  eiiiity 
&a(,  still  --liiiiiLs  ail  "I  eontnu  ts  m  tlie  band  wlii  h  çiasps  it  It  mu-.t 
bt!  admittal  tbat  tins  is  a  --ti  ii.,  mjile  of  eialing  ita  tncniies  tbe 
soltbti  lareh  tSllO^\'^  bia  arms  av,  ii  in  tlie  moment  ot  daiif  ei  '  But 
tbe  HtbthmiMS  pos«thS  a  ^oiifl(.if  il  itnipeiative  ]^)Onci  also ,  and  it  w 
probaUy  quite  (.oii%ious  wben  it  tlnig  em^iie^  itsell  to  disappoint  its 
pursuer  tbat  it  can  pioiiiptl>  leplaee  tbe  oi^iils  T\bi(li  ifc  basiolmi 
tardy  jarted  \\itb 

Dr  Jolonston  rehfa  ^  tbat  be  1  ad  foi^otten  ioi  &j  lae  da-ss  ti  s  ipph 
1  Holotburia  mtb  liesb  water  Tbe  cieature  m  cons  qtience  ejetted 
itH  tentacles  lis  buccal  appaiatu",  digestue  tube'  and  a  portion  of  its 
oianes  SliU  it  w  la  not  deid,  butwis  sensible  to  tbe  lei^t  mo¥c 
nient,  and  lived  to  lepiodnte  all  its  organs  anew 

Not  only  do  the  Holothnvia  eject  tlioh-  o  qTIl  iid  alte  wards  renew 
them,  but  tbey  divide  tbemseWes  spuntaneously  nto  two  portions. 
Tbeir  two  cxti'emitia^  are  foat  eiiLirged  the  tl  e  r  middle  parts 
gradually  become  straight,  like  a  thread  ;  fanally  tins  thread  breaks, 
and  each  separate  iiai-t  of  the  animal  becomes  a  p  ri  ct  Holothuria. 
It  has  been  cut  into  two  pieces,  and  each  t  the  e  p  es  becomes  a 
new  being. 

The  habits  of  these  animals  are  but  little  known.  They  inhabit 
the  seas,  and  are  spread  over  every  latitude.  Their  very  limited 
movements  consist  in  a  kind  of  reptation  or  crawling  motion,  pro- 
duced by  the  undulations  of  Ibeii'  bodies  or  by  the  contractions  of 
theii-  feet.  Holothurias  ai-c  generally  found  in  the  act  of  creeping 
upon  stones  or  on  portions  of  submaiine  rock,  but  always  in  sheltered 
places,  for  they  appear  to  di'ead  the  action  of  light.  Tbey  sometimes 
find  themselves  cangbt  by  fishermen  in  tbeir  iiefe.  If  held  in  the 
band  they  contract,  their  bodiea  become  bard  and  rigid,  and  the  sea 
water  with  which  they  are  filled  is  ejected  with  force.  We  need  not 
add  tbat  fishermen  reject  with  disdain  the  Holothurias  taken  in  then' 
nets  ;  tbe  sea-cucumber  has  never  been  thought  worthy  of  a  place 
on  our  tables.  Truth  is  on  this  side,  error  on  that,  is  a  maxim  as 
true  in  morals  as  in  tbe  cookery.  The  sea-cucumber,  which  Em^opeans 
disdain,  is  a  favourite  dish  among  tbe  Chinese.     The  fishery,  pre^jara- 
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tioQ  of,  and  ttanspoii  ol  tlieHC!  animals  to  markot  pliiys  an  important 
paii  in  the  commerce  and  industry  of  the  East.  One  rather  large 
species,  tlie  Unhfliuriu  tuhiiloaa,  in  wbicb,  by-tbe-bye,  a  singular 
parasite  fl^h  {Fieraajer  fonhmesii)  lives,  is  common  in  tbe  Medi- 
terranean. Tills  species  is  eatable,  anil  mucb  relished  at  Naples,  In 
the  Ladrone  Islands  Holofhwia  t^uanmisis  ia  preferred.  But  nowhere 
is  it  esteemed  of  sncli  importance  as  in  the  Malayan  and  Chinese 
seas.  In  those  countries,  and  on  most  of  the  shores  of  the  Indian 
Ocean,  tbe  Uolothiiria  edujis,  vulgarly  called  Trepang,  is  eaten  with 
delight.  Tlioiisands  of  jnnks  are  annually  equipped  for  tbe  Trepang 
fisheries.  The  Malay  fishermen  carry  to  this  fishery  a  degree  of 
patience  and  dexterity  tnily  remarkable.  Lying  down  in  the  fore 
part  of  their  vessels,  and  holding  in  their  bands  a  long  bamboo, 
terminating  by  a  sharp  book,  their  eyes,  accustomed  to  this  fisliing, 
frequently  discover  tbe  animal  at  a  distance  of  not  less  than  thirty 
yards,  as  it  creeps  along  the  surface  of  the  submarine  i-ocks  or  corals. 
The  fisher  darts  his  harpoon  at  this  distance,  and  seldom  misses  bis 
prey.  When  the  water  is  shallow,  that  is  to  aay,  not  more  than  four 
or  five  Èithoms  deep,  divers  are  sent  down  to  obtain  these  culinary 
monsters,  who  seize  them  in  their  bantls,  and  in  this  manner  can  take 
five  or  six  at  a  time.  To  prepare  tbe  fisli  and  preserve  them  for 
transport  to  the  markets,  the  Malay  and  Chinese  fishermen  boil  them 
in  water,  and  flatten  them  with  stones.  They  are  then  spread  out 
on  bamboo  mats  to  dry  ;  first  in  the  svm,  and  then  by  smoking  thorn. 
Thus  prepared,  they  arc  enclosed  in  sacks,  and  shipped  to  the  Chmese 
ports,  where  they  are  particularly  esteemed.  This  fishery  takes  place 
in  the  months  of  April  and  May. 

In  his  voyage  to  the  South  Pole  Captain  Dumont  d'Urville,  in  tra- 
versing tbe  Chinese  seas,  bad  an  opi>ortunity  of  assisting  at  this  fishery, 
which  he  has  described  very  graphically.  We  quote  the  passage  in 
which  the  French  navigator  relates  what  be  witnessed  at  this  curious 
scene.  While  tbe  ships  were  lying  quietly  at  anchor,  "  we  saw,"  he 
says,  "  entering  tlie  bixy,  fonr  Malay  proas,  bearing  Dutch  eoloors, 
which  dropped  their  anchors  about  a  cable's  length  from  Observatory 
Islet.  The  padi-ones  or  captains  of  these  vessels  soon  presented  their 
salutations,  and  informed  me  tliat  they  had  started  from  Macassar  at 
the  end  of  October  with  the  western  monsoon,  and  that  they  came  to 
fish  for  Holothuria  (trepang)  along  tbe  coasts  of  New  Holland  from 
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Melullô  W  m  I  to  tliL  UuJf  I  Lui  'tîr  I  w!--!  tli^  l  ist  w  i  1  u  ct 
them  and  as  i^ted  tlieii  return  wlieu  iliey  revisited  all  tbe  pyiiite  ot 
the  coast  oillI  onu^  in  eveij  bay  wheie  thcT  hoped  io  hud  tish  We 
were  in  the  fii'st  days  o!  Apiil  the  tiist  nionsooii  wa'.  defmiti\ely 
establibheJ  th  Mala^  fisheimen  were  retinning  m  thtii  cirLUit  at  d 
m  paswm^  the\  came  to  e^ertist  then  in(lnsti\  m  KaffiewBav  An 
houi  after  tlim  auiTii  the\  weii,  all  it  t\  il  md  the  laî  laton  fir 
the  pre]amtion  of  then  iiih  wa-i  e'-tahlis  itd  within  oni  view  The 
lomlntea^i  hid  no  knger  tht,  aspect  of  a  \ait  'jolitiide  wieaths  of 
-.moke  tionned  the  snmmit  of  Ohservatoiy  IbI  nd  nh  t  as  if  h\ 
(ucliantment  seierallirgeshed-i  hidspmn^up  ^^hl!enllnlPlOll^^e-b  K 
sn^lhed  with  divers  weie  proctpdin.,  to  h  h  hi  H  lothniias  Mhith 
were  jiaesed  immediatdy  to  the  fumâtes  lectfd  foi  i-niinc;  them  In 
the  coarse  of  my  voyage  1 1  ave  often  lemarl  ed  litt'e  \valls  coiistnicted 
ot  Iry  stones  t  msstiiir,  <f  several  hi!f  circle*»  jimel  one  to  th  ot)  ei 
I  had  often  lut  vrndy  tued  to  disn  ver  the  iis  or  thesf  littl  stniL 
tores  I  was  now  inh^htenel  The  Alala%s  inned  Tb  ii  i  its 
weie  starcel^  aochoied  when  ae^eial  laige  Ird  i  u  tit  ship  of 
»  half  splieie  the  dianuter  of  whieh  mi^ht  îc  a^-ont  forty  neb  h 
were  placed  np(n  the  htone  will  tt  whiH  I  hn  s  fk  n  and  now 
9ei\ed  as  iin[  revised  imuace^  Î* ear  to  them  i  le  hed-<  t  nip  sed  ct 
kur  stiou„  loits  diiven  into  the  i  utb  s  i  jKJitin^  lootiii^  t,o^tied 
with  hurlles  in  whiL.li  it  is  piohabl^  intended  tc  li^  t  e  fish  Dnnn^ 
their  sojonrn  in  this  bay  the  fi-.he)  nen  hiMii^  iinf  wt  thfi  m  1  n> 
use  of  these  sheds   havni-,  |i  i   IK      il  1  tl   ii    s   i  i 

tantioD 

AciOftdoi  menactnelv  (.mjl  yedmct  1 1  ■îl  ii^  th  u  lal  i,tulle^ 
j,ave  an  uuae<,u&t  med  appearance  to  the  biy  «bkh  i.onld  not  liil  t 
attract  the  snuge  mhabitautb  of  the  inuu  land  ^  err  sm  n  n  de  1 
we  could  see  them  lutstenm^  fiom  all  hides  uni  neail>  dl  leatltLl  the 
httle  island  eitliei  by  swiminmg  oi  wadii  ^  through  the  sheit  l1 
shillow  watei  which  Mepaiatee  it  fiom  the  mim  laud  I  ouU  t,a\\  one 
pirogue  made  of  the  1  ark  ot  a  tiee  badiv  put  ti^ethir  whicli  gaie  a 
pdSsa-,1.  to  tbiee  of  these  visitors  When  nghtaiuvel  the  Malavs 
had  fanished  all  their  preparations,  some  of  them  lemuued  to  giiird 
■ftlnt  they  had  left  on  sboie,  all  the  others  returned  tu  their  baits 

In  the  mteival  a  boat  fiom  tbe  Astrolabe  Iting  wanted  tc  t  rrv 
some  \i-iitois  liom  tht  island,  I  [r  hted  1^  the  (ccasnn  to  visd    in. 
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ot  tlie  proyK,  accompanied  by  M.  Hoquemauel.  We  were  recidived 
with  much  politeuess,  and  even  curdiality,  by  the  captain  or  padrone 
of  the  boate.  He  showed  ua  over  his  little  ship.  The  keel  appeared 
to  us  sufficiently  solid;  even  the  lines  did  not  want  elegance;  but 
great  disorder  seemed  to  reign  in  the  stowage  department.  From  a  kind 
of  biidge,  formed  by  hurdles  of  bamboua  and  junk,  we  saw  the  cabin, 
which  looked  hke  a  poultry-house  ;  bags  of  vice,  packets,  and  boxes 
were  huddled  together.  Below  was  the  store  of  water,  of  cured 
trepang,  and  the  sailors'  bertbs.  ]îach  Iwat  was  liimiahed  with  two 
rudders,  one  at  each  end,  whicli  lift«i  itself  when  the  boat  touched  the 
iMDttou].  The  cralt  was  furnished  with  two  uia.'^ts,  without  shrouds, 
which  could  be  lowered  on  (o  the  bridge  at  will  by  means  of  a  hinge  ; 
they  carry  the  ordinary  sail;  the  anchors  are  of  wood,  for  iron  is 
rarely  used  by  the  Malaya  ;  their  cables  are  made  of  ratan  fibre  ; 
the  crew  of  each  bark  consists  of  about  thirty-seven,  each  shore-boat 
baving  a  crew  of  six  men.  At  the  moment  of  our  visit  they  were 
all  occnpied  in  fishing  operations,  some  of  them  being  anchored 
very  near  to  us.  Seven  or  eight  of  their  numlier,  nearly  naked,  were 
diving  for  trepang  ;  the  padrone  alone  was  unoccupied.  An  ardent 
sun  darted  his  rays  upon  their  heads  without  appearing  to  incommode 
them,  an  esposrae  which  no  European  could  hold  up  under.  It  was 
near  mid-day,  and  the  moment,  as  our  Malay  captain  siasurcd  us,  most 
Éivoimihle  for  the  fishing.  In  feet,  we  saw  that  each  diver  returned 
to  the  surface  with  at  least  one  fiah  and  sometimes  two  in  his  hands. 
It  appears  that  the  higher  the  sun  is  above  the  horizon,  the  more 
easily  is  the  creature  thstinguished  at  the  bottom.  The  divers  were  so 
rapid  in  their  movements  that  thev  scarcely  touched  the  boat  iubi  which 
they  threw  the  fish  betore  they  dwed  igam  M  hen  th  Iwit  was 
filled  with  fish  it  proLceded  to  the  shore  and  its  place  a^  sipphed 
by  an  emitv  one  I  ioUiw-d  one  ot  tl  e'^e  to  witneis  tl  <.  piotesa  of 
cunuj,  which  they  ailopted 

The  Holotliuiia  ot  Paffies  Piy  is  liomhv  to  six  inches  1  ng  an! 
about  tw  m  diametei  it  is  a  ^loss  fleshy  mass  somewhat  cylmdt  t  il 
in  toim  but  no  external  tigan  is  visiUe  The  mollusc  glues  itselt  to 
the  iot,ks  at  the  bottom  ot  the  sea  ind  aa  it  can  only  move  very 
slowly  the  Malay  diveis  seue  it  readily  The  ,,reafest  ment  f  a 
fisherman  is  ti  have  a  jiictised  eye  to  distinguish  the  animal  t  the 
hittom   \nd  to  dive  diicftlv  t<.  the  Bfot  where  it  lies     To  presene 


d  by  Google 


;ioo  THE  oc;ean  world. 

the  fish,  the  fislienneu  throw  them,  while  still  living,  into  a  cauldron 
of  hoiling  aea  water,  where  they  are  stirred  about  hy  means  of  a  long 
pole,  which  is  supported  upon  another  pole  fised  in  the  earth,  Wt 
having  a  forked  end,  which  acts  as  a  lever.  In  this  process  the  tre- 
pang  gives  up  all  the  water  it  contains,  and  is  witlidrawn  at  the  end 
of  two  minutes.  A  man  anned  with  a  large  knife  now  extracts  the 
entrails,  and  it  is  thrown  into  a  second  cauldron,  having  only  a  small 
ijoantity  of  water,  seasoned  with  mimosa  bark.  The  object  of  this 
second  operation  is  to  smoke  the  animal  in  order  to  preserve  it  the 
better,  for  the  bark  is  consumed  in  the  process.  The  ti-epang  is  now 
placed  upon  hurdles  and  dried  in  the  sun.  Wlien  sufficiently  dried,  it 
is  stowed  away  in  the  bold  of  the  proa. 

"  It  was  about  two  o'clock  in  the  afternoon  when  the  divers  ceased 
their  labours  and  came  ashore.  My  tent  was  soon  sun^oundetl.  I  recog- 
nised the  captain  of  the  proa  among  them  who  had  previously  visited  me. 
He  approached  and  examined  all  the  instruments  used  in  the  Obser- 
vatory with  great  attention,  seeking  to  discover  their  use.  I  showed  him  a 
gun  with  percussion  cap,  which  astonished  him  greatly,  especially  when 
I  pointed  out  to  him  its  great  superiority  over  the  flint-lock.  He 
assured  me  that  these  arms  were  still  unknown  in  the  Celebes,  his 
country  ;  but  he  failed  to  convince  me  of  that.  He  questioned  me  as 
to  the  places  we  had  visited,  and  where  we  were  going.  I  endea- 
voured to  sketch  a  map  of  New  Holland,  New  Zealand,  and  New 
Guinea  upon  a  leaf.  He  then  took  my  pencil,  and  added  to  it  the 
Indian  Archipelago,  the  coasts  of  China  and  Japan,  and  the  Philippine 
Islands.  Suiprised,  in  my  turn,  I  asked  him  if  he  had  visited  all 
these  places.  He  replied  in  the  negative  ;  but  added  that  he  knew 
their  position  perfectly,  and  could  easily  take  his  vessel  to  any  of 
them.  Finally,  the  interview  terminated  by  his  asking  for  a  glass  of 
arrack.  I  do  not  know  if  this  intelligent  Malay  professed  the  Maho- 
metan religion,  but  I  do  know  that  he  drank  half  a  bottle  of  wine  and 
a  quarter  of  a  pint  of  arrack  without  being  at  all  the  worse  for  it.  He 
then  offered  me  some  prepared  trepang,  inviting  me  to  taste  it,  which  I 
did  ;  to  me  it  appeared  to  resemble  the  lobster  in  taste.  My  men 
liked  it,  and  thankfully  accepted  the  captain's  offer;  for  my  part,  I 
felt  an  utt«r  repugnance  even  to  taste  it. 

"According  to  the  account  I  had  from  the  Malay  captain,  the  price 
of  trepang  in  the  Chinese  markets  was  fifteen  rupees,  about  thirty  shil- 
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lings,  tlie  pekoul,  or  a  hundred  and  twenty-five  j)ounds.  lie  estimated 
his  cargo  to  be  worth  abont  a  bnndred  and  twenty  pouade.  The 
fishing  bad  occupied  he  and  his  crew  three  montlisi.  Prom  the  earliest 
times  tliis  commerce  lioe  Ijelonged  exclusively  to  tlie  Malay  fishermen, 
and  it  will  always  be  difficult  for  Europeans  to  compete  with  them. 
The  Malay  vessels  are  equipped  on  the  most  economical  principle,  and 
the  men  are  wanting  neither  in  sobriety,  intelligence,  or  activity, 

"  It  was  nearly  four  o'clock  when  the  Malays  finished  their  o}(erations. 
In  less  than  hall'  an  huac  they  had  embarked  their  cargo  ;  the  tents 
were  struck,  and,  together  with  the  boilers,  carried  back  to  the  boats, 
which  were  already  preparing  to  set  sail.  At  eight  o'cloek  in  the 
evening  they  hoisted  sail  and  left  the  bay." 

Some  idea  may  be  formed  of  the  extent  and  importance  of  tlie 
Holothuria  fishing  by  the  mimber  of  shi]>s  which  it  attracts  in  this 
l>art  of  tlie  East.  Captain  King  assures  na  that  two  hundi-ed  vessels 
annually  leave  Madagascar  to  fish  for  the  sea  shu/,  as  it  is  sometimcH 
called.  Cajitain  Flinders,  being  on  the  coast  of  Australia,  learnt  that 
a  fleet  of  sixty  vessels,  having  a  hundred  men  on  board,  had  left 
Madagascar  two  months  previously  in  the  same  pursuit. 

Among  the  Holothurias,  one  particular  genus,  the  Synapia,  in 
distinguished  from  others  of  the  family  by  the  absence  of  the  am- 
bulacral  feot,  and  by  the  fact  of  its  uniting  both  sexes  in  one  indi- 
vidual. This  remarkable  Echinodcrm,  SijnapUt  diwernea,  is  repre- 
sented in  Pl.  XI.  M.  Quatrefages,  who  discovered  it  in  the  Channel, 
gives  the  following  desciiption  of  it  in  his  great  work,  "  Le  Souvenirs 
d'un  Naturaliste."  "Imagine,"  he  aij-s,  "a  cylinder  of  rose-coloured 
crystal  as  much  as  eighteen  inches  long  and  more  than  an  inch  m 
diameter,  traversed  in  all  its  length  by  five  narrow  ribbons  of  white 
silk,  and  its  head  sui'mounted  by  a  livhig  flower,  who.ne  twelve  tentacles 
of  purest  white  fall  behind  in  a  gfaceful  curve.  In  the  centre  of  these 
tissues,  which  rival  in  their  delicacy  tlie  most  refined  products  of 
the  loom,  imagine  an  intestine  of  the  thinnest  gauze  gorged  from  one 
end  to  tlie  other  witli  coarse  grains  of  granite  ;  the  rugged  points  and 
sharp  edge  of  which  are  perfectly  perceptible  to  the  naked  eye. 

"  But  wliat  most  strack  me  at  fii-st  in  this  animal  was,  that  it  seemed 
literally  to  have  no  other  nourishment  than  the  coarae  sand  by  which 
it  was  sun-ounded.  AujI  tlien  when,  armed  with  scalpel  and  micro- 
scope, I  ascertained  something  of  its  organisation,  wliat  unheai-d-of 
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leach  the  sixteenth  jait  of  iiu  mch  in  thicknes'^  I  l  uld  distiiippiifii 
seven  distinct  layeis  of  tissue  with  «  fekm  muscles  and  meiiibram -• 
Upon  the  ]etali>id  tentacles  I  tould  trace  temiuial  sntkeis  which 
enabled  the  Syn^ipta  to  ciawl  up  the  «ide  wt  a  mtfet  hi^hh  pohshe  I 
va&e  In  short,  this  cieatuie  deuudnl  to  dl  appeaiiuce  of  t\  i^ 
mcanf.  of  ittick  or  defeuc  showed  itsell  to  he  protected  1  ^  a  spfcies 
of  mosaic  toimed  of  small  calcareoub  shield  like  defences  1  ristlmg 
Tvith  double  hooks  the  points  of  which  dentited  I  ke  the  airoww  of 
the  Caribbeaus  had  taken  hold  if  my  hands. 

If  one  of  these  Synapta  is  pieserved  alive  m  ea  w  iter  ioi  a  shoit 
tune,  and  subjected  to  a  forced  last  a  very  -strange  i  htnomenon  will 
be  obserred  Tlie  animal,  being  unable  to  teed  itself  successiveh 
detaches  -laiious  parts  ot  its  own  lody  which  it  amjutates  spon 
taneonsli  \,  great  compression  or  nng  is  first  formel  and  tl  en 
the  separation  of  the  ccndemned  pai^  takes  i>lace  quite  suddenh 
It  would  appear  says  M  Qnatiefi^es  that  the  animal  feelni^ 
that  it  bad  not  snihcient  footl  to  supjuit  its  whole  Icd^  wis  able 
successively  to  abndge  its  dimensions  1  \  supj  ressmg  the  \  nts  which 
it  would  be  most  difiieult  to  snpp  it  just  is  we  --houid  dianiss  th 
moht  useless  muutbs  fiom  a  besieged  cit\ 

Thissmgular  luorle  ot  meetmg  a  l-imne  isemplojedbi  the  "î^napti 
up  to  the  last  moment  Aftei  a  few  da^s  m  fatf  all  that  leiuaiiis  ft 
the  animal  it,  a  lound  ball,  snrmonntpd  hj  its,  tenhicles.  In  uider  to 
preserve  life  m  tbp  hoiid.  tb(  mini  il  h  is  saciificpd  all  the  other  parts 
of  its  body. 

Ill  Older  to  find  natni-al  novelties — to  find  unfureaeeii  subjects  of 
study  and  reflection,  it  is  not  necessary  to  run  over  the  worM  or  travel 
great  distances.  It  is  only  necessary  to  visit  the  hanks  of  the  nearest 
river,  or  descend  to  the  sea  shore,  and  leave  the  sea  lo  reveal  a  fra^'ment 
of  the  marvels  which  it  conceals  in  its  bosom. 
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Thf  ik'i'^  IHoIIu^i  I  emi'ititufÉ  one  nl  tin  torn  ^i>-at  <liMsii>ni  of  thi= 
animal  l^meilnm  In  its  t^^pical  h^iiie,  the  molhisc  it  repie'-tnterl 
m  Fig  120,  presents  the  foLln\ucs  pirts,  and  i^  supposed  to  be 
hilflternlly  svmmetncal  h  is  thf  L\inal  parts  m  which  the  heart  i= 
situfitnil  (i^mmonlv  ealkd  the  dor^l  part  although  the  word  la 
iispfl    m     a    <litteipnt    •^nsc    m    ditlnipnt    dnisions    of    tiip    animal 


kingdom  In  flip  same  manner  the  opposite  legion  (n)  is  iiol 
teimeJ  the  ventr.il,  bat  the  uenial  pait,  in  plnloaopbical  anatomy 
It  is  tlic  region  m  which  the  great  eeuties  ot  the  n«\oiib  sjstem 
aie  placpd  Tlie  teimiiiation  {a)  is  the  anteiioi  or  o^al  pait, 
the  otliPi  end  {h),  the  postenor  oi  anal  part  between  these 
extremities  the  intestines  take  a  straight  couise  The  neural 
surface  IS  that  upon  whicli  the  maioiit-v  of  molluscs  move,  and  hy 
whieli  thej  are  snppoited,  and  it  is  commonly  modified  to  subserve 
these  piuposes  by  tlie  foi  nation  of  a  muscular  expansion  or  disk 
call&l  the  foot  Three  legions,  ra  manj  genera  very  distinctly 
divided  iiom  one  another  may  be  distingnished  in  this  foot  an 
Hiteiaor  the  Fiopothuiu  I}* p)  ,  a  nuddlc,  the  Mesojiotl nun  (m  s)  : 
and  a  posttnoi,  the  Mtttipdihum  (in  t)  In  addition  to  these,  the 
uppei  part  oi  the  foot,  or  middle  poition  oi  the  body,  may  be  pro- 
longefl  into  a  muscular  enlargement  on  each  side    just  lielow  thf 
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junction  of  the  hEemal  with  the  cenral  region,  the  Ejtiiudluhi  {<■  p). 
The  mass  of  the  body  between  tiie  foot  proper  and  the  part  of  the 
abdomen  which  bears  the  epipodinm  may  be  termed  the  uiid-body, 
or  Mesosoma.  On  tlie  upper  pari  of  the  tides  of  the  liead  are  two 
pairs  of  organs,  namely,  tlie  eyes  and  tentacles-  In  the  haimal  region 
the  integument  may  be  modified  and  raised  up  into  a  fold  at  the  edges, 
either  in  front  or  behind  the  anus.  When  bo  modified,  it  is  called  a 
mantle,  PalUitm  In  fiont  of  the  ami'^  again  the  I  r  uidni  (0  pi  ject 
as  processes  of  the  hœmal  ie"ion  Among  the  mtemal  organ=(  tht, 
heart  (w  t)  hes  m  funt  ot  the  li-anchue  m  the  himal  ie_on=i  th 
nervons  ganglia  {%  y  z)  of  which  there  are  tlitee  prmcipd  pan',  l>eu  ^ 
arranged  aiound  the  elementarv  canal  which  tl  e^  encircle 

Such  18  the  ^neral  type  ot  the  class  Mollusca  of  which  hone\er 
the  variations  are  umumenble  They  iie  ill  sottskmnel  ammaln 
without  eitha  ariiculatel  evtei  or  or  mnulor  external  skeleton  Ihtii 
nervous  system  I  emg  without  cerebro-sp  nal  ixi'^  n  cntiiely  l  u  pose  1 
of  ganglions  wlich  are  all  reunited  m  the  (rsopha^ns  without  cousti 
toting  in  an-y  case  a  lengthened  median  chain  Their  digtstue  oigans 
are  complete — that  is  they  are  provided  mth  tuo  apertiire«  their 
principal  organs  aie  symmetncal  and  accoidin_,  to  i  ]kn  «"imlh 
curving  b>  which  thtir  I  odw  aie  divided  into  two  paits 

Oiu  limit  foil  id  Hi  to  dwell  upcn  the  irgimzatun  imnncrs  anl 
distribution  at  these  soft  flimsy  er  atures  om  b]ect  will  be  to  inakt 
known,  m  they  come  lefore  us  the  more  ciiiicui  and  imjoitant 
species,  follow m^î  a  scientifit,  order  confoninl  1"  tn  the  1  ï  sens  e  ti 
blished  by  the  hest  mo  "lorn  natnrahsts 

MoUiiaca  ^aij  so  amgulatl;  amont,  them&ehes,  that  it  is  difliLulfc  to 
establihli  unity  m  then  little  woild  Wc  piop  se  dividing  them  into 
two  pnnciiil  seiieis  tlio  fiist  ot  whitli  cstuMir-lies  in  some  sort  tli(! 
passage  bttwteii  the  zoophjtes  whose  liistory  we  have  just  conclnded, 
and  the  mollusc  piopeil}  so  tilled  Ihis  tuit  sciies  or  subdivision, 
to  which  Milne  Edwnd»  has  gmn  the  innit  of  MoJIiiseoida,  inclndcs 
under  that  teim  the  Bryozoaiies,  Ascidians,  iiid  Tnnicata. 

The  MoUusfs  properly  so  called  aie  giouftd  into  four  cla>*e.s  : 
I  Acephakns  Mcll\i=cs  JI  Gastenipod-ms  Molluscs.  III.  Pfero- 
podon^i  MolliisL's,     lY.  Ccpliidopodous  Molluscs. 
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The  Bi7ozoaii«3,  or  Polyzoa,  as  Eritisli  natm-aliats  préfet  to  call  them, 
foiTE  the  boundarj'-lme  wliich  divides  the  hnmble  mollusc  from  the 
humbler  zoophytes.  In  consequence  of  this  intermediate  organi- 
zation, these  creatures  were  long  considered  as  polypes  ;  but  De  Blain- 
ville,  Milne  Edi^irds,  and  Ehrenberg  almost  simultaneously  began  to 
sepai'ate  them  from  the  molluscs,  and  form  them  into  a  separate  group. 
Suhsequent  naturalists,  while  considering  the  Molluscoida  as  traly  and 
wholly  molluscons,  admit  that  the  distinction  proposed  by  the  French 
naturalists  arc  most  important,  and  should  be  retained  as  a  primaiy 
8abdi\!sion,  confining  it  to  those  molluscs  which  have  the  nearal 
region  comparatively  little  developed,  and  the  nervous  system  reduced 
to  a  single  or  at  most  a  pair  of  ganglia,  anil  the  mouth  surrounded 
by  a  more  or  less  perfect  circlet  of  tentacles  :  an  arrangement  which 
would  include  the  BracMopoda  with  the  Polyma. 

Marine  plants  ai-o  sometimes  observed  to  be  quite  covered  with  a 
velvety  parasitic  matter,  which  may  at  a  iirat  glance  be  mistaken  for  a 
moss.  This  apparent  moss,  however,  is  simply  an  aggregation  of 
animalcules,  each  of  which  has  its  separate  cell,  which  is  placed  qnite 
contignons  to  its  neighbour. 

These  little  creatures  thus  form  an  entire  community.  Each  cell 
ia  formed  by  the  skin  which  has  been  encrusted  by  calcareous  salts,  or 
other  organic  matter,  hardened  after  the  manner  of  a  horn.  This 
kind  of  shell  protects  the  animal  from  the  attacks  of  its  enemies. 
This  moile  of  retreat  at  the  bottom  of  a  protecting  shelter  is  very 
frequently  adopted  in  the  whole  series  of  molhiscs.    The  oyster  shuts 
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itself  up  by  closing  its  valves,  and  the  snail  retii-es  inio  its  shell.  This 
assemblage  of  small  cells  pi-esented  by  the  Bryozoaires  has  long  been 
known  as  a  polypier.  "We  propose,"  says  our  author,  "with  very 
good  reasons,  to  call  it  a  Tesiter,  or  shell-braider." 

This  testier,  in  which  each  cell  has  its  opening,  is  fnmishal  with  a 
naked  cnshion,  dentate,  spinons,  or  protected  by  aa  operculum  or  lid. 
and  presents  itself  under  every  variety  of  form.  It  is  sometimes  an  as- 
semblage of  branching  tubes,  occasionally  a  ronnded  mass  of  spongy 
appearance,  and  now  it  presents  itself  as  a  flat  kmelUform  inai-ticulated 
expansion.  In  somo  of  the  marine  species  the  ^hcil  of  the  mussel  is 
covered  aa  with  a  fine  lace. 

It  is  a  remarkable  Ihct  that  these  cells  are  not  always  inert.  They 
seem  to  enjoy  the  power  of  motion.  It  is  weU  known  tLat  the  leave.? 
and  branches  of  the  sensitive  plant  (Mimosa)  conti-acts  and  es|iands 
under  the  touch  of  the  finger-  ;  the  same  phenomenon,  accoi-ding  to 
Mr.  Eymer  Jones,  takes  place  on  touching  the  cells  of  certain  species 
of  Bryozoaires.  The  moment  they  are  touched  they  quickly  inchne 
themselves,  and  the  movement  is  immediately  communicated  from  one 
to  the  other,  until  all  the  cells  of  the  commimity  ai'e  in  motion. 

Eetuniing  to  the  organization  of  the  httle  creature  which  occupies 
the  cell,  it  is  found  that  the  upper  and  retractile  jKa-tion,  which  is  of 
extreme  deHcaey,  teiininates  anteriorly  in  a  circle  of  long  tentacles, 
in  the  centre  of  which  is  the  mouth.  Tliese  tentacles  ai-e  fringed 
laterally  by  a  series  of  vibratile  cilia.  '"  When  the  animal  displays 
itself,"  says  Frédol,  "this  circle  of  microscopic  threads  of  extreme 
tenuity  first  show  themselves  rising  from  the  summit  of  the  cell  ;  this 
is  followed  by  the  upper  part  of  its  body,  which  is  more  or  less  flexible  ; 
the  tentacles  follow  between  the  thi-eads,  pushing  them  on  one  side," 

These  tentacles  are  furnished  on  the  back  with  a  dozen  appendages 
like  very  fine  hairs,  attached  to  them  nearly  at  right  angles,  in  addition 
to  the  lateral  cils  already  spoken  of,  which  play  a  very  important  part 
in  the  arrangements  of  most  microscopic  animals.  At  the  moment 
when  the  tentacles  appear  outside  the  cell,  the  tunic  of  the  animalcule, 
which  has  the  power  of  expanding  or  conti-acting  itself,  is  gi-adually 
unrolled.  It  soon  spreads  out  its  pretty  little  anns,  tlio  appendages  and 
cils  beginning  their  rapid  \ibrations,  until  the  eye,  deceived  by  the 
rapidity  and  regularity  of  their  movements,  is  dazzled,  and  the  beholder 
begins  to  think  that  he  sees  rosy  drops  of  dew  waving  to  and  fro, 
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twisting  and  untwisting  tiieoiselvea.  The  corptiacles  which  float  rouml 
the  animal  are  violently  agitate  1  as  if  they  wei  e  iiiiilei  the  influence  of 
some  strong  hreeze.  Unhappy  in  lee  1  i->  the  f  te  oi  the  nnfortuiiate 
mfiisoria  -which  chance  leads  at  tlm>  moment  mto  tliu  fat  tl  Liicle 

In  many  species,  obsen^ers  hii^c  dwcoYeiel  a  sp  cal  n^an  c<iUed 
the  vibracule,  which  deseiTes  oui  ittentioii  loi  i  moment  It  is  a 
hollow  filament,  situated  at  the  npper  an  1  o  it«i  angle  oi  each  cell 
filled  with  a  substance  which  is  at  once  fibrous  onl  contractile  al 
mitting  of  some  very  remarkable  movements  which  occui  ie£;nlailT 
and  generally  at  very  short  mtenals  At  first  the  filament  mclines 
itself  towards  the  base,  trembles  oscillates  anl  seems  to  smk  pre 
sently  it  recovers  itself,  and  inclines  m  the  oy  pnsite  direction  where  it 
repeats  the  same  operation  with  the  same  order  and  m  the  same  time. 
"  AVhat  are  the  functions  thus  performed  ?"  asks  Frédol.  "  Ai-e  they, 
we  would  ask,  mdependent  up  to  a  cei'tain  point  of  the  will  of  the 
Bryozoaire  ?  What  is  their  pui-pose  ?"  We  thhik  he  answers,  "  That 
this  organ  serves  the  purpose  of  cleansing,  and  especially  that  of 
strengthening,  the  entrance  to  the  cell.  It  even  continues  its  move- 
ment after  the  animal  baa  been  mutilated  or  killed.  The  poor  sickly 
or  dead  ci-eature  continues  to  be  defended  by  its  protectiu"  vibracale," 
The  prey  which  is  drawn  into  the  vortex  by  the  tentacles  and  their 
appendages  enters  into  the  mouth,  to  which  is  attached  a  jJiarynx 
ce=iophagu8  stomach,  and  intestines  In  the  bick  nr  L^mal  legion 
not  lar  from  the  month,  theie  la  a  special  n[  ening  foi  tLih  intestine 

Eespiration  is  provided  foi  m  the  lîi^oztaircs  h\  the  ciiiate  ippen 
dag(S  which  surround  the  mouth,  thev  are  at  i>iic<  tentaLula  and 
briaichiœ  Tne  animal  presents  no  other  trace  ol  orf,ans  rf  the 
sen^'is  A  small  gauf,bon  and  a  tew  fillets  cimstitutt  all  oi  the  neivons 
system  which  can  1  e  traced  neithet  hoai-t  noi  hi  iml  vessf  ly  Jiive  been 
found. 

The  egg,  in  the  case  of  the  Bryozoah-es,  giv&s  bnth  to  a  youup 
animal  covered  with  hairs  on  its  surface  ;  it  swims  alKuit  freely  «util  it 
has  chosen  a  convenient  pWe  in  which  it  can  establish  tlie  new  colony 
which  it  is  to  originate.  But  this  choice  is  not  made  for  itself  alone  ; 
the  young  animal  encloses  under  itn  hairy  envelope  two  new  indi- 
viduals, which,  yomig  as  they  are,  have  already  the  appearance  of 
adult  Bryozoairt's.  At  awt,  tliese  only  increase  the  persnnw-.ÏÏP.  of 
the  colony  by  btidiling,  bnt  in  a  short  time  they  produce  ogga. 
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From  th&se  ipmaikt,  it  will  be  been  that  tlie  animsilcnlic  of  the 
Bryozoaires  is  moip  complex  m  its  form  and  ftmctions  than  that  of  the 
polypier,  and  the  study  ot  their  anatomy  eoiifii'ms  this  conclusion. 
In  their  taw  the  digestive  organs  are  no  longer  a  simple  sac  with  a 
single  orifice  ;  there  is  a  mouth,  a  pharynx,  a  gullet,  a  gizzard,  a  mem- 
branous stomach  and  intestines  with  a  special  opening.  We  have 
descriptions  of  some  specie^  m  which  the  gizzan!  seems  to  be  provided 
with  a  certain  number  of  intei  lor  teeth  foi  ming  i  wonderful  jMivement — 
a  living  mill  for  the  purpose  of  grmdmg  the  food  before  it  enters  into 
the  second  stomach.  The  oigaiuzatioii  of  this  small  creatnre  reveals 
to  our  eyes  a  wonderful  amount  of  combination — of  admirable  art 
immeasurably  surpa.'-sing  all  that  the  most  perfect  human  industry  and 
human  genius  can  accomplish 

After  this  general  view  ot  the  organization  of  the  group,  "e  shall 
proceed  to  introduce  the  reader  to  some  of  their  more  characteristic 
species. 

Under  the  leaves  of  ^ater  hlie<?  (Nymphéa),  pond-weed  (Potamo- 
geton),  or  upon  floating  tiagments  ot  submeiged  wood,  are  generally  to 
be  found  certain  Brjozoaires,  animals  described  by  Trembley  under  the 
name  of  j;?wm«f  jn7'/)ws  These  aie  P?Mi*M^''Wœ  (Fig.  121).  These 
little  diaphanous  creatures 
1  on'stitate  colonies  which 
under  fhe  microscope  re- 
semble small  branching 
shiuhs  ;  they  consist  of  small 
slender  tubes  grafted  one  to 
the  other,  and  having  from 
lortj  to  sixty  retractile 
tentacula,  which  espand 
like  the  petals  of  a  flower  ; 
tbey  are  furnished  with 
vibi  itile  eils,  the  move- 
ments of  which  sei-ve  the 
purpose  of  leading  food  into 

""  ""' '  the  month. 

Anothei  genus  which  is  found  in  ponds  in  Trance,  and  which  is  also 
found  in  fiesîi  water  in  Britain,  is  tlie  C'risiatella  of  Cuvier.     "  Perfect 
IS  of  C.  muiélla  occur  from  sis  lines  to  twenty- four  in  length  by 
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two  or  tin-ce  ia  breadtli,"  aava  Sir  J.  G.  Dalyel,  "  of  a  flattened  figure,  fine 
ti-iinslnceot  green  colour,  and  flesliy  consistence.  Some  of  the  shoi-ter 
tend  to  an  elliptical  form,  but  tho  e  of  hrgpr  dimeEsions  are  linear, 
witli  parallel  sides  and  enrved  ettiemities  The  middle  of  the  npper 
and  the  whole  of  the  under  suriace  are  smx)th,  the  former  somewhat 
convex,  occasioned  !>y  a  bordei  of  seventy  or  eighty,  eren  up  to  three 
hundred  and  fifty,  individual  polypi  dispei-^ed  in  a  triple  row,  their 
numher  depending  entirely  on  the  size  of  the  specimen.  Each  of 
these  numerous  polypi,  though  an  integral  portion  of  the  common 
mass,  is  a  distinct  animal,  endowed  with  separate  action  and  sensation. 
Xhe  bodynsmg  about  a  line  above  a  tubular  flesh>  stem  is  crDwned  by 
a  held,  which  im^  he  ciicnmscnbed  by  i  circle  as  much  in  liameter 
of  a  hoise-shoe  shape  and  bordered  by  a  hundred  tentaculi  Towirds 
one  side  the  mouth  ot  singulai  mechanism  seems  to  have  projecting, 
lijs  and  to  open  as  a  vahe  which  folds  up  w  thm  conveving  the 
paiiides  whith  are  ahsoihed  to  the  wide  orifate  of  an  lute'îtiiial 
trgan  whicli  descend*  prhaps,  m  a  convolution  below,  and  returns 
a^^iin  termmatmg  m  an  excretory  canal  under  the  site  of  the  tenta 

Ulll 

The  inhabitants  of  the  colony  are  then  imited  in  gieat  numbers 
under  one  fommon  envelope  these  are  longi&h  hlaments  of  the  size 
ot  1  swans  ieathei  le 
mmdmgrneot  theappeii 
ance  ot  the  -.dk  thieid 
known  bj  embroiderers 
aa  chenille  The  dovrny 
appearance  is  prcduced  by 
the  collection  ot  tentacuh 
belongmg  to  this  curious 
swarm  The  filamentous 
mis^  IS  the  tian=!lucent 
low  ot  cells  m  which  the  e 

animalcules  are  lodged  and  to  which  they  retreat  when  distutbed 
These  cells  are  feometime^  fiee  in  part  ^metimes  completely  rcoted  to 
the  stems  of  aq^aatic  plants  The  tentacles  are  of  a  fine  tian^parent 
glas^  colour  the  body  being  ot  i  li  wn  c  Irui  T  g  122  represents 
trtsMfJla  mucedo,  which  is  commcn  both  in  this  countn   md  m 
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Most  iiaturalisifs  Lave  now  agreed  in  placf  ainnn^'  tlit.  Bf^rzo» 
certain  species  of  animalcules  which  long  remained  impeifectly  kuowu 
Amongst  these  are  the  ïltisfra,  the  Escharu,  and  othei  ascidians 

The  Fiuitia  aie  marine  Bryozoa,  whose  skin  m  Lardenmg  forms  a 
thm  sholl  of  horny  or  rellular  appearance ,  tlieii  little  cells,  more  or 
less  homy,  are  gi-ouped  symmetrically,  &ome\\hat  like  tbe  cells  in  a 
boe-liive.  Sometimes  they  fonn  a  criLst  which  codera  the  alqjc  and 
other  suhmarine  bodies;  sometime^  tlif>  ioim  iibbonlikc  stems     In 


some  species  the  eclli  are  only  found  on  one  side  ;  in  others  it  oceupiefl 
both.  Their  oiififea  are  extremely  small,  aud  defended  by  spines 
quite  microscopic  (Kg,  123), 

Their  tentacles  iire  covered  with  cils,  always  ïibratile,  disposed  in  a 
straight  line,  which  in  their  movements  produce  the  effect  which  a 
TOW  of  animated  pearls  might  be  suppœed  to  produce  if  rolled 
upwai'ds  from  the  base  to  the  summit  of  the  organ. 

The  Eschara  form  leaf-like  expansions,  the  entrance  to  tlieir  eelis' 
having  also  their  protecting  spines. 
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'The  expansions  stitl  represent  microscopic  bee-hives,  the  inhabitants 
of  ivbidi  enjoy  at  once  a  common  and  an  independent  existence.  As 
it  18  ivith  the  polypicis,  so  it  is  here  ;  each  eats  for  the  benefit  of  itself 
and  f.ip  the  coiumiinity.  Labour  and  nutïition  for  the  community, 
hibour  iiud  food  for  itself. 

Prohiibly  thei'e  reign  among  the  inliahitants  of  one  of  these  groups 
eeiitiments  of  brotherhood  of  which  we  have  no  idea.  Since  that 
which  is  digested  by  one  of  the  fiunily  is  beneficial,  up  to  a  certain 
point,  to  all,  ought  thei'e  not  to  be  between  tlie  divei"se  individuals, 
especially  between  those  nearest  to  each  other,  a  physiological  bond, 
mote  or  leas  direct,  to  draw  them  together — a  moi-al  bond,  more  or 
less  strong?  What  strange  vitalities,  organic  combination,  to  find 
under  the  biiîliaiit  blue  of  the  ocean  ! 


TliXIC.VTA. 

(In  seeing  one  of  the  Tuniaata  for  the  first  time,  a  stranger  to 
zoology  would  scarcely  take  them  for  animals  at  all.  Almost  always 
attached  to  submarine  rocks,  these  beings  have  the  form  of  a  simple 
sac.  Theii'  sldn,  gelatinous,  horny,  or  TOck-like,  is  at  times  covered 
with  marine  plants  and  polyjners.  They  have  neither  arms,  nor  feet, 
nor  head.  But  then  they  have  a  mouth,  placed  at  the  entrance  of  a 
digestive  tube,  and,  in  connection  with  the  latter,  a  special  opening 
intended  for  evacuations.  The  mouth  is  preceded  by  a  great  cavity, 
the  walls  of  which  are  covered  with  vessels  ;  for  this  cavity  is  the  seat 
of  resjiiration,  and  is  covered  with  vibratile  cilia.  Thus  the  same 
canal  sen'es  first  for  respiration,  and  then,  fai-ther  on,  for  digestion  : 
another  instance  of  the  economy  of  Nature.  Another  remarkable 
instance  of  circulation  is  found  :  they  have  a  heart,  but  no  head. 

This  heart  is  the  centre  of  a  well-deveJoptd  vascular  system,  but 
veiy  unlike  what  usually  obtains.  The  blood  which  traverses  it  takes 
such  a  coui-so,  that,  in  the  space  of  a  very  few  minutes,  the  heart 
changes  its  iinrical  into  ventrical  and  its  ventrical  into  aurical  blood. 
At  the  same  time  the  arteries  are  changed  into  veins  and  the  veins 
into  arteries.  The  consequence  is,  tliat  the  cuiTent  which  traverses 
these  canals  chaiigos  its  direction  with  each  contraction  of  the  heart. 

Simple  as  is  their  oi^auization,  the  Tunicata  have  a  nervous  system. 
It  is  an  unique  ganglion,  connected  with  divers  small  fiUets.     The 
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oigariB  of  secsation  preseot  themselves  in  a  veiT  riidimt^ntsii-y  fashion. 
AVe  find  eyes,  and,  after  very  minnte  search,  a  single  ear  has  been 
ibund.  They  are  propagated  by  budding,  and  also  from  eggs.  The 
young  are  subject  to  some  very  curious  metamorphoses,  some  parti- 
culars of  which  will  be  given  farther  on. 

The  Tunicata  are  divided  into  Ascidia  and  ^Sidjiti,  to  which  some 
naturalists  add  the  Brachiopoda. 


The  Aseidia,  frum  the  Greek  word  do^tS/oy,  leather  bottie,  have,  as 
the  name  indicates,  the  shape  of  a  bottle  or  purse.   The  analogy  becomes 


more  evident  when  it  in  considered  that  these  creatures  are  habitually 
filled  with  water,  which  can  be  expelled  by  very  slight  pressure. 

The  Ascidians  are  sometimes  free,  sometimes  imited  to  others  in  a 
maimer  more  or  less  intimate.  Hence  their  division  into  the  three 
groups  of  siiii^h,  social,  and  composite  Ascidians. 

Simple  Ascidians  attach  themselves,  each  individual  singly,  to  rocks 
and  other  subicarine  bodies,  and  generally  at  a  fixed  depth.  Aseidia 
microoosmiis,  a  Mediterranean  species,  represented  in  Fig.  124,  may 
be  quoted  as  a  type  of  this  division  of  Ascidians.  The  vnlgar  name 
of  Cynthia,  or  the  little  world,  is  probably  given  from  its  being  in- 
habited by  quite  an  animated  colony  of  algœ  and  polypiers,  which  dwell 


d  by  Google 


Ml.)  LI.  U  SCOT  DA. 


upon  its  suriacf^.  and  give  it  n  very  peculiar,  but  not  very  attractive,  ap- 
pearance. The  Savour  of  tliese  molliiseoids  ia  very  strong,  whicli  does 
mrt.  however,  binder  the  poorer  dwellers  on  tl  e  sea  al  ore  from  eat  ng 
them.  Tlie  genus  PkaUima  w  mothei  type  oi  the  ,ironp  PI  all  s  i 
f/rossularkt  is  of  a  reddisli  eoloir  tnl  alont  the  s  ze  of  a  currant 
bevry  :  it  usually  lodges  iteelf  i  the  oyst  rs  f  ceita  n  locil  ties  At 
Ostend  another  species,  Fltalh  i  t  i  uïïo  le'i  la  fo  n  1  m  prodigio  is 
quantities  in  the  oyster  parks  and  is  [araeitie  on  hv  ng  lobsters 

Social  Aaciciians  comprehenl  hving  fiimdi  connected  tcnthpi 
on  a  common  prolongation  by  the  loot'^  biit  free  and  un  onneot^d  m 
iiU  otlier  reapects.  Aaeidia  peiimculafa  (Fig.  125j  may  be  quoted  as 
an  example. 

Tlie  Composite  Aacidians  are  still  more  intimately  associated  together  ; 
a  .^eat  number  of  the'îP  httle 
beings    live    together    in   a 

111,1a  mass     &uch  ire  tli 
Botnlla  and  the  Pyrosomi 

The  BotivUfi  19  ^  genera 
the  moit  mteiestiiig  of  all 
the  ^ronps  undei  con'iilera 
tion  Only  imagine  fiom 
ten  to  twenty  mdividuals 
(val  m  form  moic  ir  lei 
flattened    adhenug  by  their 

lirsal  «uilacc  to    ome  hiI)- 

niinne  bodj    and  holdmg  on 

b\  their  sides  sj  as  to  foim 

a  soit  of  wheel        When  T\e 

excite  one   of  the  branches 

says  Pled  1       a  single  mol 

Insc  contiiet-ï  it^eh      when 

we  tjiich  the  ceiitie  the>  a'l 

seem  to  coutnct  themselves 

(Cui  in  )    The  buccal  onfiee  is 

at  the  outer  ettrciuity  of  the 

ladius       but  the  mt&tmal 

teumnitions     al  ut    on    tin 

common  cavity,  ivhich  ou.upie3  the  centie  of  the  wheel.     Heie  wi. 


HMlr    1 


d  by  Google 


■-^U  THE  OCl'^AX  WOlil-n. 

behold  eertaiu  animals  \Yhicli  eat  separately,  but  whicli  fulfill  together 
as  SI  commumty  very  smgular  fuiictioLB^a  kind  of  imioii  and  eoiu- 
mimbm  of  which  the  moral  world  presents  no  prototype.  With 
our  molluscs,  in  place  of  two  individuals  united,  we  have  a  score.  We 
may  conaider  the  entile  star  as  one  single  animal  with  many  mouths. 
But  then,  we  have  with  it  a  luxury  of  organs  for  tlie  function  of  in- 
telligence which  seeks  and  chooses,  and  parsimony  of  the  organ  of 
stupidity,  which  neither  seeks  nor  chooses," 

While  the  Botrylla  is  fixed  and  adherent,  the  Pyrosoma,  on  the 
contrary,  is  perfectly  free.  The  animal  colony  which  constitutes  it 
floats  and  balances  itself  upon  the  waters,  like  the  sea-pen  or  the 
physalia,  of  which  we  have  spoken  in  treating  of  the  zoophytes. 

The  name  Pyrosoma  has  been  given  to  these  animals  in  consequence 
of  their  brilliant  phosphorescent  properties.  According  to  the  observa- 
tions of  Pérou  and  Lesueur,  nothing  can  exceed  the  brilliant  and 
dazzling  light  emitted  in  the  bosom  of  the  ocean  by  these  animals. 
From  the  manner  in  which  the  colonists  dispose  themselves,  they 
form  occasionally  long  trains  of  fire;  but  it  is  a  singular  fact  that 
this  phosphorescence  presents  the  same  curious  characteristics  that 
distinguish  the  cils  of  the  Eeroë  ;  namely,  that  the  colours  vary 
instantaneously,  passing  with  wonderful  rapidity  from  the  most  in- 
tense red  to  yellow,  from  golden  colour  to  orange,  to  green,  or  to 
azure  blue.  De  Humboldt  saw  a  flock  of  these  brilliant  living  colonies 
floating  by  the  side  of  his  ship,  and  projecting  circles  of  light  having 
a  radius  of  not  less  than  twenty  inches  in  diameter.  He  could  see 
by  this  light  the  fishes  which  followed  the  ship's  track,  during  many 
days,  at  the  depth  of  fl:om  two  to  three  fathoms. 

Bibra,  a  Brazilian  navigator,  having  caught  sis  Pyrosoma,  employed 
them  to  light  up  his  cabin.  The  light  produced  by  these  little  crea- 
tures was  so  blight,  that  he  could  read  to  one  of  his  friends  the 
description  be  liad  written  of  these  bis  living  torches. 

Three  species  of  Pyrosoma  are  known  ;  namely,  P.  ehgam,  two  or 
three  inches  in  length,  which  inhabits  the  Mediterranean  ;  P.  gigunUa, 
which  is  found  in  the  same  sea.  It  is  a  long  blnish  cylinder,  bristling 
with  tubercles,  each  of  which  is  the  abode  of  an  animal,  a  citizen  of 
this  moving  republic,  and  is  attached  to  its  colleagues  by  mean«  of  its 
gelatinous  envelope  :  an  alliance  imposed  by  inexorable  Nature— a 
forced  species  of  socialism. 
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Tlie  thirtl  spceios,  P.  utlanticuA,  was  discovered  by  PéroE  and 
Lesneui'  in  the  Eqimtoiial  seas. 

These  curious  Aacidians  are  so  created  in  rings  as  to  constitute  a 
long  fine  cylindrical  tulje,  closed  at  one  end  and  open  at  the  other. 
By  the  contraction  and  diLition  of  the  mass  of  beings,  this  great 
cyhnder  swims  slowly  through  the  open  sea,  lighting  up  the  ocean 
with  its  phosphorescent  hght,  shining  through  the  water  hke  a  glowing 
fire.  Mr.  lîenueÈt  thus  describes  one  of  these  jjelagie  apjiearances  : 
"  On  the  8th  of  June,  being  then  in  lat.  30^  S.  and  27°  5'  W.  long., 
liaving  fine  weather  and  a  Iresh  south-easterly  trade-wind,  and  the 
thermometer  ranging  from  78°  to  84°,  late  at  night  the  mate  of  the 
watch  called  me  to  witness  a  very  unusual  appeai'ance  in  the  water. 
This  was  a  broad  and  extensive  sheet  of  phosphorescence  extending 
from  east  to  west  as  far  as  tlie  eye  could  reach,  I  immediately  cast 
the  towing-net  over  the  stem  of  the  ship,  which  soon  cleaved  through 
the  brilliant  mass,  the  distiu-bance  causing  strong  flashes  of  light  to 
be  emitted,  and  tlie  shoal,  judging  from  the  time  tlie  vessel  took  in 
passing  throngh  the  mass,  may  liave  been  a  mile  in  breadth.  On 
taking  in  the  towing-net,  it  was  found  half  filled  with  Pyrosoma 
aUanticus,  which  shone  with  a  beautiful  pale  greenish  Hght.  After 
the  mass  had  been  passed  through  by  the  ship,  the  hght  was  still  seen 
astern,  until  it  became  invisible  in  the  distance,  and  the  ocean  became 
hidden  in  the  darkness  as  before  this  took  place. 

"  The  second  occasion  of  my  meeting  these  creatures  was  in  a  high 
latitude,  and  during  the  winter  season.  It  was  on  the  19th  of  August, 
the  weatlier  daxk  and  gloomy,  with  light  breezes  from  north-north- 
east, in  lat.  40°  30'  S.,  and  138^  3'  E.  long.,  at  the  western  entrance 
to  Bass's  Straits,  and  about  8  o'clock  p.m.,  when  the  ship's  wake  was 
perceived  to  be  luminous,  while  scintillations  of  the  same  light  were 
abundant  all  ronnd.  To  ascertain  the  cause,  I  tlii^ew  the  towing-net 
overboard,  and  in  twenty  minutes  succeeded  in  capturing  several 
Pyrosoma,  which  gave  out  their  iKual  pale  gi'een  l%ht;  and  it  was, 
no  doubt,  detached  groups  of  these  animals  which  were  the  occasion 
of  the  light  in  question.  The  beautiful  light  given  out  by  these 
molluscans  soon  ceased  to  be  seen;  but  by  moving  thorn  about  it 
could  be  reproduced  for  some  length  of  time  after.  The  luminosity  of 
the  water  gradually  dea^eased  during  the  night,  and  toward  morning 
was  no  longer  seen." 
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ïlie  genua  SaJ^a  tonna  another  interesting  group  of  ïnnicata. 

The  Eipliora  or  Salpa  (Fig.  12(i)  are  long  transparent  threads  of  the 
most  delicate  tissues,  comj^msed  of  rows  of  individuals  placed  side  by 
side,  and  gi'afted,  as  it  were,  transvei'sely  :  ribbons,  in  which  each 
animal  is  grafted  end  on  end  to  its  sister  :  double  pai-allel  chaiiM  of 
social  creatures,  sometimes  alternate,  sometimes  opposite  ;  Hying  chap- 
lets,  of  which  each  pearl  is  an  individual.  Each  individual  presents 
an  obiong  diaphanous  or  prismatic  body,  more  or  less  symmetrical, 
and  often  furnished  in  front,  rarely  behind,  with  tentaenlifoim  ap- 
pendages. So  great  is  the  transparency,  that  the  various  organs  may 
be  ohserved  thioai2;h  tlie  stm  as  they  perform  then;  several  functions 

An  ancient  plnbsophci  thLU2:ht  rt  a  "mbject  of  regret  that  Nataie 
hid  not  til  u^lit         ji  [    11      tL     1  ily  with  an  optmng  siiliu,    ntl> 


Fig  i"6    Ssft»  maama.  (Foitfc) 

large  for  each  one  to  see  what  was  passing  in  the  interior.  The 
creature  which  now  occupies  our  attention  woald  snrely  have  satisfied 
the  demands  of  our  critic  :  its  body  is,  metaphorically  speaking,  a 
house  of  glass. 

In  ordei-  to  move  itself,  the  Salpa  has  recourse  to  a  singular  artifice. 
It  introduces  water  into  ita  body  throngh  a  posterior  opening,  furnished 
with  a  valve,  which  it  espels  by  an  anterior  otitlet  sitnat-ed  near  the 
mouth.  It  is  thus  pushed  backwards,  and  swims,  as  it  were,  by  recoil. 
Moreover,  it  swims  wttli  its  belly  wpwarda.  All  the  elements  of  a 
chain  of  Salpas  act  in  concert  ;  they  contract  and  dilate  simultaneously  ; 
they  advance  as  a  single  individual.  One  of  them  floats  on  the  eur&ce 
vfith  the  undulations  of  a  serpent,  so  that,  among  sailors,  they  have 
gained  the  appellation  of  sea-serpents.  These  long,  living  trains 
abound  in  the  Mediten-aneau,  principally  towards  the  African  coast. 
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!iûd  in  the  Equatorial  seas.  TIip-v  uie  luLabit  mts  ot  the  open  Sfi 
and  live  immerged  at  cnnsiderahle  depths,  hut  i^hen  the  nights  aie 
calm  they  show  themselves  on  the  aurlice  As  the)  spread  them- 
selves abroad  with  a  strong  phoiphoi  estent  light  they  resemWe  long 
ribbons  of  fire,  anrolhng  their  long  waving  lines  in  wpite  ot  the  "na^es, 
as  in  Fig.  127.  What  wondeis  they  see  who  go  do\vn  into  the  çreat 
deep  !  What  sights  aie  leserved  foi  the  na^igatoi  who  traverses  the 
Tropical  seas  duiing  the  silence  of  night  ' 

When  a  chain  of  tialpas  is  driT\n  trim  the  witer  the  iings  sepirate 


and  the >  can  no  longei  h(  uiadi  t     illicit       The  sunl  1  didhishten 
dissolved  by  «iijieiior  oidei 

Silpas  are  sometimes  met  with,  isolated  and  srhtaiy,  -whose  exterior 
confoimation  diffeis  much  from  that  v\hich  is  proper  to  the  connected 
balpa,  so  different,  indeed,  that  it  might  belong  to  another  type 
But  the  observations  of  Chaminso,  of  Krohn,  and  of  Mihie  Edwards, 
have  revealed  =ome  \eiv  remaihable  facts  By  dint  of  time,  jitieace, 
and  sagacity,  tluso  obsei-vers  Imie  as  ertamed  that  the  Biphora  is 
viviparons  and  that  eich  species  is  propag  ited  by  alti  mate  gencntion, 
the  young  creature  heng  unlike  ite  immediate  parent  One  ot  these 
generation'-  h  lepresented  b^  the  snhtary  mdividuals  the  other  bv  an 
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aggregation  oi  individuala.  Etich  solitary  Eipliora  engenders  a  new 
group — a  chain  ;  eacb  constituted  member  of  the  chain  ejigeuders  a 
Bohtary  Salpa. 

Thus  a  Salpa  is  not  organized  iite  its  mother  or  daughter,  but 
rather  hke  its  sister,  its  gi-audmother,  or  granddaughter— another 
example  of  alternate  generation,  which  has  already  been  discussed  in 
treating  of  zoophytes. 

Those  marine  creatures  which  pass  their  lives  in  a  forced  community 
— animals  which  eat,  sleep,  or  rest  always  in  company — who  abandon 
themselyes  together  to  the  soft  caresses  of  the  waves, — th^e  colonies, 
or,  rather,  republics  of  animals,  leading  constantly  the  same  mono- 
tonous existence,- — reveal  to  us  very  strange  things  :  an  identical  com- 
munity of  sentiments  in  a  crowd  of  beings  riveted  by  the  same 
chain — a  chain  at  once  physical,  intellectual,  and  moral  ! 

He  who  has  never  brought  his  attention  to  bear  upon  the  history 
of  the  inferior  animals  is  a  stranger  to  many  surprising  mysteries  ; 
in  short,  the  study  of  natural  history  is  the  best  means  of  adding  if) 
and  extending  the  knowledge  and  ideas  of  the  young. 
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Wi;  reach  Iii;re  the  true  Mollusca.  The  transition  condition  of  the 
MoUuseoi'da  has  prepared  us  the  better  to  comprehend  the  nature  and 
habife  o£  the  moUuaca,  properly  so  called. 

The  name  Mollusca  indicates  the  characters  which  most  stniek  the 
ancients  :  they  are  soft — in  Latin,  mdhs  ;  their  flesh  is  cold,  hamid, 
and  TiBCOus,  In  consequence  of  their  very  softness,  they  are  generally 
furnished  with  an  apparatus  of  defence  or  protection,  in  the  sha^e  of 
a  calcareous  ciiraas,  called  a  slieU  or  test.  According  to  the  species  this 
test  is  a  coat  of  mail,  a  buckler,  or  a  tower.  The  mollusc  is  thus 
armed  and  defended  against  all  attacks  fTOm  without,  nearly  after  the 
manner  of  a  knight  of  the  middle  ages;  only  the  knight  was  not 
quite  shut  up  in  his  armour,  wliile  tlie  mollusc  is  attached  to  it  by 
indissoluble  organic  bonds.  "  Such  a  life  and  such  a  habitation  !" 
says  Michelet.  "  lu  no  other  creature  is  there  the  same  identity 
between  the  inhabitant  and  the  nest,  Diawn  from  its  own  substance, 
the  edifice  is  the  continuation  of  its  fleshy  mantle.  It  follows  its  form 
and  tints.  The  architect  has  communicated  its  own  substance  to  the 
edifice. 

The  shell  of  the  Mollusca  has  been  varionsly  appreciated  by  natural- 
ists, "  We  might  regard  the  shell  as  the  bone  of  the  animal  which 
occupies  it,"  says  a  celebrated  French  naturalist  ;  and  then  gives  ex- 
pression to  a  very  different  view.  "  We  may  say  ae  a  general  thesis 
that  testaceous  molluscs  are  animals  with  whom  ossification  is  thrown 
out  on  the  external  surface  in  place  of  the  interior,  as  in  the  Mam- 
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mifera,  birds,  reptile-^,  una  fishes.  In  the  case  of  the  superior  animnls 
the  bones  lie  in  the  depths  of  the  body  ;  in  the  shelled  Mollusca  the 
bones  are  placed  on  the  superficies.     It  is  the  same  system  reversed." 

Other  zoologists  reject  as  altogether  untenable  this  assimilative 
theory.  "  The  shell  whicli  serves  as  a  dwelling  and  a  shelter  cannot," 
say  these  authors,  '■  be  considered  as  a  skeleton,  because  it  does  not 
assume  the  external  form  of  the  aniiiial  ;  because  it  does  not  attach 
itself  to  the  organs  of  locomotion  ;  and,  finally,  because  it  is  the  product 
of  secretion,  which  increa-sea  in  proportion  to  the  development  of  the 
body  itself."   This  last  opinion  appears  to  us  to  he  the  most  acceptable. 

However  that  may  be,  from  the  immense  variety  of  form  and  size, 
from  the  beauty  and  briUiancy  of  their  colours,  the  shells  of  the  mol- 
luscs are  among  the  most  attractive  objects  of  natural  history.  Nor 
is  it  from  theii-  beauty  alone  that  a  fine  collection  of  sheik  becomes 
interesting  :  a  living  creature  has  inhabited  the  shell,  a  creature  which 
in  its  organization  and  its  life,  above  all,  by  its  habits,  excites  in  a  high 
degree  oar  interest,  curiosity,  and  admiration.  It  has  been  said  that 
the  shell  "  is  like  a  medal  struck  by  the  hand  of  Nature  to  commemo- 
rate climates,"  In  short,  the  waters  of  different  regions  of  the  globe, 
whether  fresh  or  salt,  are  characterised  by  the  presence  of  particular 
shells  ;  moreover,  the  comparison  of  living  shells  with  those  which  lie 
in  a  fossilized  state  buried  in  the  depths  of  the  soil,  is  a  most  important 
element  of  our  knowledge  toucliing  the  origin  of  the  different  beds  out 
of  which  OUT  globe  is  constituted. 

Thus,  we  must  not  shut  our  eyes  to  these  beings,  in  appeai-ance  so 
miserable  and  obscure,  if  we  would  possess  a  geneml  knowledge  of  the 
animal  kingdom.  The  Creator  has  endowed  them  with  many  won- 
derful gifts  to  embellish  tlieir  Uvea,  and  who  would  dare  to  disregard 
them  ?  "Who  could  examine  and  compare  their  structure  without  being 
charmed  with  the  study  ?  Man,  who  descends  into  the  depths  of  the 
earth  in  search  of  the  precious  metals — who  dives  into  the  deep  in 
pursuit  of  the  treasiu-es  it  conceals — who  stoops  his  head  over  works  of 
art — would  surely  not  refuse  to  bend  himself  for  a  moment  to  the 
sand  of  the  sea,  to  gather  in  his  band,  to  bring  nearer  to  his  eyes, 
these  marvellous  works  of  the  Divine  Creator  ! 

The  true  molluscs  are  divisible  into  two  great  classes:  the  Ace- 
phalous, or  Headless,  and  those  having  a  head  of  structure  more  or  less 
perfect,  which  are  called  Cephaious  JloUuses. 
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Tîifi  Aceplialou:^  or  Hcidless  Mollasca  are  so  cnlled  from  tlie  Greek 
«,  piivative,  and  K£<})aX>i,  Lead.  They  listve  no  head  ;  the  liody  k 
BurroTinded  by  the  folds  of  the  skin  ;  the  shell  consists  of  two  valves. 
Such  is  a  summary  description  of  all  the  Acephalous  Molluscs.  They 
are  sometimes  naked,  atid  sometimes  enclossd  in  a  shell  or  lest, 
whence  they  are  known  as  Testaceous  Molluscs.  They  ai'e  called 
Jiivalves,  because  their  shell  consists  of  two  halves,  or  valves  united  by 
a  hinge.  They  are  sheltered  in  this  double  carapace  as  a  book  is  in 
its  cover. 

Although  they  have  no  head,  they  can  feed  themselves  ;  they  have 
feeling  of  some  sort,  and  they  reproduce  their  kind.  They  have 
friendships  and  enmities,  perliaps  even  passions  ;  probably  these  are  not 
very  lively,  for  most  of  them  scarcely  ever  change  their  place,  even  to 
make  the  least  movement.  Many  of  them  remain  fixed  to  the  rock  on 
which  they  were  hatched,  and  tumultuous  sensations  axe  not  quile 
compatible  with  immobility. 

The  bivalves  are  found  in  every  sea.  The  shell  of  the  bivalve  is 
ovoid,  globulous,  trigonal,  heart-shaped,  elongated  hke  a  pea-pod,  or 
iiat  like  the  leaves  of  a  tree,  having  an  opening  down  the  ventral  side. 
In  some  one  leaf  is  flat,  the  other  roimd  and  swelling  in  the  centre. 
Tlie  sliell  is  thus  an  puter  envelope,  consisting  of  two  pieces,  more  or 
less  eorreapontling  to  each  other  in  size  and  shape  (of  which  the  oyster 
is  an  example),  formed  of  carbonate  of  lime  deposited  in  membranous 
cells  in  its  outer  layers,  the  inner  layers  being  composed  of  thin  coat- 
ings of  lime  deposited  in  the  outer  surface  of  the  tissue,  called  the 
mantle-leaves.  The  valves  are  united  to  the  animal  by  the  insertion 
of  certain  muscles,  and  by  the  horny  epidermis  of  the  mantle,  which 
stretches  over  the  edge  of  the  valves.  The  hinge  and  hgament  which 
unite  the  two  valves  consist  of  a  dense  elastic  substance,  somewhat 
resembling  india-rubber  ;  the  hinge  is  formed  of  teeth,  and  cavities  into 
which  the  teeth  fit.  The  ligament  acts  in  opposition  to  certain  con- 
tractile muscles  within,  which  draw  them  together,  and  is  placed  either 
within  or  without  the  hinge,  or  partly  both.  On  separating  the  valves, 
the  two  leaves  of  the  mantle  present  themselves.  These  are  thin 
delicate  leaves,  fumislicd  at  the  margin  with  sensitive  tentacles  and 
other  organs  of  sense,  and  with  glands  sometimes  highly  coloured. 
The  use  of  these  organs  is  tlius  descrilied  by  Mr.  Ttjmer  Jones  : — 

"  When  the  animal  is  engaged  in  increasmg  the  dimensions  of  its 
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abode,  the  margin  of  the  mantle  is  protruded  and  firmly  adherent  all 
rouml  to  the  circumference  of  the  valve  .witli  which  it  corresponds. 
Thus  circumstanced,  it  secretes  calcareous  matter  and  deposits  it  upon 
the  extreme  edge  of  the  shell,  when  the  secretion  hardens  and  becomes 
conva^ted  into  a  layer  of  solid  testaceous  substance.  At  intervals  this 
process  is  repeated,  and  every  newly- foiined  layer  enlarges  the  dia- 
meter of  the  valve.  The  concentric  strata  thus  deposited  remain  dis- 
tinguishable esternally,  and  thus  the  lines  of  growth  marking  the 
progressive  increase  of  size  may  easily  be  traced." 

"  While  the  margin  of  the  mantle  is  thus  the  sole  agent  in  enlarging 
the  circumference  of  the  shell,"  the  professor  continues  farther  on, 
'  '  its  growth  in  thickness  is  accomplislied  by  a  secretion  of  a  kind  of 
calcareous  varnisli  deiived  fi-om  the  esteraal  surfece  of  the  mantle 
generally,  which,  being  de^xsited  layer  by  layer  over  the  whole  inte- 
rior of  the  previously  existing  shell,  progressively  adds  to  its  weight 
and  solidity.  There  is,  however,  a  remarkable  difference  in  character 
between  tbe  material  secreted  by  the  marginal  fringe  and  that  fur- 
nished by  the  general  surfiice  of  the  mantle  membrane.  The  former 
we  have  found  more  or  less  covered  by  glands  appointed  for  tlie  pur- 
pose, situated  in  the  circumference  of  the  mantle  ;  but  as  these  glands 
do  not  exist  elsewhere,  no  colouring  matter  is  ever  mixed  with  the 
layers  that  increase  the  thickness  of  tbe  shell,  so  that  the  latter 
always  remain  of  a  delicate  whitish  hue,  and  form  the  well  known 
iridescent  material  nsually  distinguished  by  the  name  of  nacre  or 
mother-of-pearl."     (General  Outline,  p.  3S5.) 

The  process  by  which  shells  attain  their  beautiful  markings  is  thus 
described  by  Mr.  Jones  : — "  The  external  surface  is  exclusively  depo- 
sited by  the  margin  of  tbe  mantle,  which  contains  in  its  substance 
certain  coloured  spots,  which  are  found  to  be  of  a  glandular  character, 
and  to  owe  their  peculiar  character  to  a  pigment  they  secrete,  which 
is  mixed  with  the  calcareous  matter  ;  coloured  lines  are  therefore  found 
on  the  exterior  of  the  shell  wherever  these  glandular  organs  exist. 
Where  tbe  deposition  of  colour  is  kept  up  throughout  the  process  of 
enlargement,  the  lines  are  unbroken  and  perfect  ;  but  where  the 
coloured  matter  is  futnislied  only  at  intervals,  spots  and  patches  of 
irregular  form  and  increasing  m  size  with  the  enlargement  of  the 
mantle  are  the  consequence.'' 

Bivalves  move  about  and  change  from  place  to  place  by  means  of 
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nil  extensible  fleshy  organ  cjilled,  I'rom  some  of  its  I'linctioTia,  a  fo»t  ;  in 
fact,  it  has  less  resemblance  to  a  foot  than  to  a  large  tongue.  It  is 
a  muscular  mass,  capable  of  being  pushed  out  from  between  the  mantle 
aud  the  valves,  and  varies  much  in  form  ;  it  is  in  torn  a  hatchet,  a 
ventilator,  a  pole,  an  awl,  a  finger,  and  a  sort  of  whip.  This  foot  is 
simple,  forked,  or  fringed.  In  some  species  the  tissues  are  spongy,  and 
capable  of  receiving  consiflerable  quantities  of  water.  When  the  organ 
swells  it  IS  elongated  and  «tifi  on  th--  ether  hand  by  suddenly  es- 
pelhng  all  ti  e  nater  it  gets  small  and  phabk  and  can  now  return  to 
its  shell  Tins  oigan  la  represenleJ  m  Fig  12s  (Donaa-j  irunculus, 
Lmn  I  m  wluch  it  is  Rin^ulnrlv  developed  1\im  bivalve  is  found 
on  the  sea  ^hoie  m  shallow  watei  it  buries  itseli  almost  perpen- 
dicularlv  in  the  sandi  They  are  bo  abundant  on  the  French  side  of 
the  Channel  and  on  the  shore?  of  the  Mediteiranean  that  they  form 
a  eoubiderahle  portion  oi  the  people  i  tood     Thesi   bivalves  have  the 


singular  power  of  leaping  to  a  eonsidei-atlc  height  and  then  throwing 
themselves  to  a  distance  of  ten  or  twelve  inches — a  spectacle  which 
may  he  witnessed  any  day  at  low  water.  When  abandoned  by  the 
retreating  tide,  they  try  to  regain  the  sea.  If  seized  by  the  hand  in 
order  to  drag  them  out  of  the  sand,  aided  by  their  compressed, 
branched,  and  anguîar  feet,  they  give  to  their  shell  the  sudden  and 
energetic  movement  under  which  the  bonnthng  action  takes  place. 

The  shell  of  the  Donas  is  shghtly  triangular  and  compressed  ;  its 
length  exceeds  its  height;  it  is  regular,  univalve,  uneqaally  lateral, 
and  its  hinge  hears  three  or  four  teeth  on  each  valve.  The  action  of 
these  feet  is  very  simple,  and  is  compared  hy  Eéaumur  to  that  of 
a  man  placed  on  his  belly  who,  stretching  out  one  hand,  seizes  upon 
some  fixed  object,  and  draws  himself  towards  it.  There  is  just  this 
difference,  tliat  the  movement  of  the  member  in  the  mollusc  is 
altogether  contractile. 

The  molluscs  exist  in  such  numbers  that  our  space  only  permits 
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ua  to  describe  a  few  lamilies,  oï  rather  types  of  families,  such  aa  tliu 
Oyeter,  Ostrea  ;  tlie  Mussel,  Myiilusi  ;  the  Tridncna  ;  the  Cockle, 
Cardimn  ;  and  the  Ship  Worm,  Tei'edo. 

1.  The  OsTEEAD^  form  a  email  group  of  Acephalous  Mollusca, 
which  includes  the  Oyster,  Ostrea  spondylus,  the  Pedens,  the 
Hammerheads,  Malleiis,  and  the  Pintadines,  Mehagrina. 

2.  The  Mytilid.e  or  Mussels  are  the  type  of  another  family, 
among  which  the  ham-shaped  Pinna,  the  Anodonta,  and  JJyiio,  are 
the  most  remarkable  members, 

3.  The  Tridacna  stand  alone  and  unrivalled  in  respect  to  size, 
being  much  used  in  Homan  Catholic  churches  to  hold  the  holy  water  ; 
hence  their  French  name  Bénitier. 

4.  The  Venered^  (Cockles)  constitute  with  Donax,  Tellina.  and 
Venus  one  important  family. 

5.  The  Pholad^  (Borers)  are  a  redoubtable  family  of  destroyers, 
of  wliicli  the  Tevdo,  Solen,  and  Pholas  am  distinguished  members. 


OSTREAD^. 

The  sliell  of  tlie  oyster  we  need  not  dwell  upon;  it  is  the  one 
bivalve  universally  known.  It  is  unequally  valved,  modified  in  shape 
by  the  fonn  of  the  submarine  body  to  which  it  happens  to  be  atfaehed. 
The  lower  or  adherent  valve  is  concave,  always  the  largest  ;  the  upper 
one  thin,  usually  flat  ;  the  shell  is  lamellar,  rough  externally,  and 
seems  to  be  composed  of  broken  leaves,  adhering  slightly  to  each 
other,  as  if  the  successive  leaves  had  been  built  up  from  within,  and 
each  succeeding  layer  was  an  enlargement  upon  its  predecessor.  The 
hinge  which  unites  the  valves  is  an  elastic  toothless  ligament  placed 
behind  the  centre,  which  opens  the  valves. 

The  interior  surface  of  the  valves  is  smooth  and  white,  diaphanous 
or  pearly  towards  the  centre,  but  near  the  Ijack  an  oval  or  rounded 
impression  may  be  observed,  to  which  a  thick  and  whitish  fleshy  body 
is  attached.  This  is  the  central  muscle  which  draws  the  valves  toge- 
ther, hermetically  closing  them  upon  the  animal.  This  muscle  is  cut 
through  in  the  process  of  opening  the  oyster. 

The  animal  has  no  power  of  locomotion  ;  its  foot  is  very  small  and 
often  wanting,  no  syphon,  but  lies  -with  its  mouth  open,  and  slightly 
attached  to  the  shell.     The  shell  itself  is  always  adherent,  as  if  sol- 
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cleretl  to  tlie  rock  or  otlier  aiibinariiic  body,  the  point  of  adherence 
bemg  near  the  summit  of  the  lower  valve,  at  the  part  called  the  heel. 

Let  us  suppose  the  oyster  opened  by  the  double  dissection  of  the 
ligament  of  the  central  luusele  and  of  the  adductor  valves.  When 
displayed  before  our  eyes,  we  see  in  the  bottom  of  the  shell  a  flattened 
shapeless  animal,  semi- transparent,  greyish,  and  somewhat  oval- 
sliaped.  The  gastronomist,  who  seldom  sees  beyond  his  nose,  thinks 
tliat  in  spite  of  its  culinary  merits  the  oyster  belongs  to  the  lowest 
rank  of  animal  existence  ;  but  he  deceives  himself,  and  does  not  know 
how  complex  and  delicate  is  the  organization  of  the  humble  bivalve. 
The  animal  ig  enveloped  in  a  sort  of  smooth,  thin,  contractile  tissue 
called  the  mantle,  which  folds  round  it,  presenting  two  lobes,  separated 
on  the  greatest  part  of  its  circumference,  and  forming  a  sort  of  hood, 
the  summit  of  which  abuts  upon  the  hinge  of  the  bivalve.  The  edges 
wf  this  mantle  are  fringed  with  very  small  cilia,  which  the  creature 
cau  extend  and  draw  back  at  pleasure,  and  which  seem  to  be  gifted 
with  a  certain  amount  of  sensibility.  It  is  this  mantle  which  secretes 
and  deposits  the  calcareous  matter  which  forms  the  shell,  each  plate  of 
which  is  an  enlargement  on  the  preceding  one,  until  it  constitutes  a 
pyramid  of  thin  convex  lamellœ. 

At  the  point  where  the  loles  of  the  mantle  meet,  near  the  summit 
of  the  valve,  is  the  mouth  of  the  anmial,  with  its  thin  membranous 
lips.  Tills  organ  is  large  and  dilatable,  and  is  accompanied  by  four 
flat  triangular  pieces,  by  means  of  which  the  animal  introduces  its 
food  into  the  stomachal  cavity. 

A  very  short  gullet  is  attached  to  the  mouth,  which  leads  to  a 
pear-shaped  stomach.  After  this  stomach  comes  a  slender  s 
intestine,  which,  leading  obhquely  towards  tlie  anterior, 
little,  then  i-eascends,  passes  behind  the  stomachal  cavity,  nearly  on 
a  level  with  tlie  mouth,  crossing  its  first  path  in  order  to  reach  the 
posterior  fiice  of  the  adductor  muscle,  in  the  centre  of  which  it 
terminates  with  a  free  opening.  The  stomach  and  intestines  are 
surrounded  on  all  sides  by  the  liver,  which  alone  constitutes  a  notable 
portion  of  the  mass  of  organs.  This  liver  is  of  a  blackish  colour, 
pervaded  with  a  deep  yellow  hquid,  which  is  the  bile.  Thus  the 
stomach  and  intestines  of  the  oyster  are  surrounded  by  the  liver  ;  the 
mouth  is  connected  with  the  stomach,  and  the  hitestines  open  in  the 
back. 
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The  heart  of  the  oyster  is  placed  untler  tlie  liver,  and  is  surroiiiided 
closely  by  tlie  terminal  part  of  the  intestiiies.  It  is  composed,  like 
the  same  organ  in  the  superior  animal,  by  two  distinct  cavities,  an 
auricle  and  ventricle.  From  the  ventricle  issues  a  veesel,  whicli  is 
divided  into  three  distmct  canals.  One  of  these  carries  the  blood 
towards  the  mouth  and  tentacles  ;  another  carries  it  towards  the  liver  ; 
the  last  distributes  the  nourishing  fluid  to  the  rest  of  the  body.  The 
blood  of  the  oyster  is  limpid  and  colourless  ;  it  passes  successively 
from  the  auricle  of  the  heart,  where  it  is  vivified,  into  the  ventricle, 
and  from  this  last  cavity  into  the  great  vessel  of  which  we  spoke, 
which  distributes  it  into  the  interior  of  the  animal. 

The  oyster  thus  possesses  a  trne  circulation  ;  not  that  double 
system  which  characterises  the  mammals,  and  which  includes  artwiai 
and  pulmonary  action,  but  a  simple  circulation,  as  it  exists  in  iishes 
and  many  other  animals.  It  breathes  also  in  the  bottom  of  the  water, 
after  the  manner  of  fishes,  being,  like  the  fish,  provided  with  organs 
called  gUls  or  hranehi/e,  whose  function  is  to  separate  the  oxygen  dis- 
solved in  the  water  from  its  other  ingredients  ;  these  branchiie,  which 
are  placed  under  the  mantle,  consist  of  a  douhle  séries  of  very  delicate 
canals,  placed  close  together,  not  unlike  the  teeth  of  a  fine  comb. 

Having  no  head,  the  oyster  can  have  no  brain  ;  the  nerves  originate 
near  the  mouth,  where  a .  great  ganglion  is  visible,  whence  issues  a 
pair  of  neiTes  which  distribute  themselves  in  the  regions  of  the 
stomach  and  liver,  terminating  in  a  second  ganglion,  situated  behind 
the  liver.  The  first  nervous  branch  distributes  its  sensibility  to  the 
mouth  and  tentacles  ;  the  second,  to  the  rrapimtory  brancbite. 

"With  organs  of  the  senses  oysters  are  unpittvided.  Condemned  to 
a  sedentary  life,  riveted  to  a  rock  where  they  have  been  rooted,  as  it 
were,  in  theii^  infancy,  they  neither  see  nor  hear  ;  touch  appears  to  be 
their  only  sense,  and  that  is  placed  in  the  tentacles  of  the  mouth. 

The  mode  of  reproduction  in  these  creatures  is  very  peculiar.  The 
oyster  unites  in  itself  the  functions  of  both  sexes.  In  the  same  organ 
are  found  the  eggs— called  sjxii — and  the  mobile  corpuscles  intended 
to  fertilize  them.     The  oyster  is  hermaphix)dite. 

The  ^gs  are  yellowish  in  colour,  and  exist  in  prodigious  numbers 
in  each  individual.  We  are  assured  that  an  oyster  may  carry  as  many 
as  two  millions  of  eggs  !  Katm-e  always  makes  ample  provision  for 
the  preservation  of  species  ;  but  in  spite  of  the  most  ample  provision 
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here  lîisplayed,  man,  in  his  recklesH  and  ft  tstcful  gluttony,  Las  all  but 
defeated  Nature.  A  tyro  can  cnmpnte  liO^\  many  indioduals  a  bank 
of  oysters  reckoned  at  twenty  tliousmd  would  produce,  at  tlie  rate  of 
two  millions,  or  eiglit  Inuidrcd  thousand  as  other  authorities  assert, 
from  each  one  annually,  and  it  vrdl  amount  to  an  incredible  number — 
in  fact,  each  would  multiply  itself  by  millions  in  Uiree  years;  and  yet, 
thanks  to  our  impi-ovident  management,  they  get  scarcer  eveiy  year. 

The  sjiawniug  season  is  usually  from  the  mouth  of  June  to  tlie  end 
of  September  ;  during  this  season  the  oysters  deposit  their  eggs  in  the 
folds  of  the  mantle.  Duiing  the  period  of  incubation  the  eggs  remain 
surrounded  by  mucous  matter,  which  is  necessary  to  their  develop- 
ment, the  whole  having  the  appearance  of  a  thick  cream— this  milky 
appearance  being  due  to  the  accumulated  mass  of  ova  surrounded  by 
the  raucas  :  this  mass  undergoes  various  changes  of  colour  while  losing 
its  fluidity,  becoming  successively  yellowish,  greyish,  brown,  and  violet, 
a  condition  which  indicates  the  near  termination  of  the  embryo  state, 
for  the  oystei«  do  not,  like  many  other  iiibabitants  of  the  sea,  leave 
their  ova  ;  they  incubate  them  in  the  folds  of  their  mantle,  and  only 
discharge  them  when  they  can  live  without  the  maternal  protection. 
Nothing  is  more  curious  to  witness  than  a  liank  of  oysters  at  tlie 
spawning  season.  Every  adult  individual  of  which  it  is  composed 
throws  out  its  phalanx  of  progeny.  A  living  du-<t  is  seen  to  exhale 
from  the  oyster  bank,  troubling  the  water  and  gmni;  it  a  thick  cloudy 
appearance,  which  disseminates  itself  httle  by  little  in  the  liquid,  until 
it  dissipates  and  loses  itself  far  from  its  focus  of  pioduction  The  *.]  it 
is  soon  scattered  far  and  wide  by  the  waves;  and  imlchs  the  ^oung 
oyster  finds  some  solid  body  to  wliich  it  can  attach  itself,  it  tails  an 
inevitable  victim  to  the  larger  animals  which  prey  upon  them  In 
this  its  infant  state,  when  it  has  just  left  the  protettiou  of  the  parent 
shell,  the  microscope  reveals  the  young  bivalve,  with  its  shell  perfect, 
having  an  apparati^  which  is  also  a  swimming  pad,  ready  to 
adhere  to  the  first  solid  body  which  the  current  drives  it  against. 
This  pad  or  cushion  (which  is  represented  in  Fig.  129}  is  fur- 
nished with  vihrutile  cilife,  disposed  round  the  young  shell.  Aided 
by  the  powerful  adductor  muscles,  with  which  it  is  also  provided,  this 
.cushion  is  projected  through  the  water  at  the  will  of  the  young 
inhabitant,  which  has  eveiy  facility  for  the  purpose  :  it  is  even  said  to 
swim  about  near  the  mother,  before  final  dismissal  from  the  maternal 
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protection,  seeking  shelter  at  the  least  abiriii  between  the  Talves  of 
the  parent  shell.  The  pad  disappears  aftei'  the  young  oysler  bus 
finally  attached  itself  to  a  permanent  bed  of  its  own. 

Before  this  period  of  its  life  arrives,  Iiowever,  many  are  the  dangers 
to  which  it  is  exposed  ■  its  enemies  are  numerous  ■  they  lie  in  ambnsh 
for  it  in  every  crannj  '  It  hfli  to  ^lard  itseli  agumst  eddies  and 
currents  which  would  drive  it  out  to  sei  and  mud  hanLf  in  which  it 
would  be  smothered  CrustaLeans  worms  and  jiolype'',  with  other 
equally  voracious  maiine  mhabitunt-»  prej  upon  it  Last  but  not  least, 
come  the  terrible  and  multiplied  engine  of  the  edgei  fishennan — 
and  we  readily  (ompiehend  why  the  oj  ter  i^  jirovided  with  such 
attoumulated  masses  ot  ova 

If  the  young  bivalve  is  lortuiiate  enough  to  escape  all  the  snares 
and  dangers  we  hive  enumeiated  it  ^rows  lapidh      It  is  quite  micro- 
scopic at  the  period  oi  it  dischaigefiomthe  parent  shell    at  one  month 
it  13  ot  the  size  of  a 
large    pea    at    the 
end  of  six  months 
it   M   about   thiee- 
i^n  titers  ot  an  inch, 
I    icar     att^i     its 
hiith  an  mch   and 
ahilttotftOinches, 
and  finally,  at  the 
end  of  three  years  it  has  become  merchandise  ;   that  is  to  say,  it  is 
in  a  state  to  be  sent  to  the  parks  for  preservation  and  feeding.     In 
ig,  130  we  see  a  group  of  oysters,"  of  various  ages,  attached  to  a 
iece  of  wood  ;  A  being  oysters  of  twelve  to  fifteen  months,  b  five  or 
three  to  font  months,  n  one  to  two  months,  and  e  oysters 
twenty  days  after  birth. 

The  species  of  oysters  usually  eaten  are  the  common  oyster  (Ostrfia 
edulis,  Linn.)  of  our  own  coasts  and  the  opposite  shore,  and  tlie 
horaefoot  oyster  {0.  hifpoims,  Linn.).  On  the  Mediterranean  coast 
are  the  rose-coloured  oyster  {0.  rosacea,  Favanue),  and  the  milky 

*  We  give  this  illostration  as  repreaenting  the  compai-ative  size  of  Ihe  oyslera  at 
different  ages  ;  bnt  it  ia  necessary  to  stute  that  t]ie  apecimoiiH  were  artificially  attaclied  ' 
in  the  block  by  meana  of  glue  for  exhibition.  Oysters  always  attach  themielyes  by 
the  back  of  the  rounded  shell  near  to  the  hinge,  aa  stated  at  p.  ^24. 
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oyalef  ( 0.  ladeola,  Jloquiu),  l>esick'S  the  small  und  little- kno«ii  crostt à 

oyeter  {0.  cri ^tatiT  Bom)  and  tlie  fnllefl  oyster  (0  plirata  Clicmnitz) 

On  the  Coiti 

can    coast     ii 

the     oystei 

called     foliat< 

(0.    htmellofi 

Broeclii). 

There  luc 
two  principal 
varieties  of 
the  common 
oyster  dredged 
for  on  the 
French  coast 
which  diffei  in 
i-ize  and  deli 
cacy  of  flavoii 
These  are  tb 
Caucale  a]  1 
Ostend  ovst  i 
When  the  fii  t 
has  been  f  1 
f  r  some  t  me 
1  the  oistii 
[aik  iiil  has 
itb 
Ime 
it  IS  de  i^nated 
the  Mirenna 
oystei  Iromthe 
park  so  named     *  "°*  "  ■       ■'  - 

in  the  Bay  of  Seudre.   Of  this  green  colour  we  sliall  speak  elsewhere. 

The  geographical  distribution  of  oysters  is  universal  ;  wherever  there 
is  a  sea-board  they  abound.  AVho  believed  Uncle  Jact  when  he  told 
us  in  our  youth  of  oysters  growing  on  trees,  and  oysters  so  large  that 
they  required  to  be  carved  like  a  round  of  beef — of  oysters  on  the 
I'oromandel   coast   as   large   as  aonp-plates  ?      Nevertheless    Uncle 
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Jack's  stories  were  true  :  there  are  ojstei-a  wliicb  require  carving,  and 
oysters  have  been  plucked  off  trees.  In  some  parts  of  America  they 
grow  very  large.  Virginia  possesses  nearly  two  million  acres  of 
oyster-beds.  The  sea-board  of  Georgia  is  famed  for  its  immense 
sapplies  ;  tLo  whole  coast  of  Long  Island,  extending  to  a  hundred  and 
fifteen  miles,  is  occupied  with  them,  and  all  over  the  States  evidence 
is  to  be  seen  of  the  estimate  in  which  the  favoured  bivalve  is  held  by 
the  American  people. 

Nattiral  oyster-beds  are  found  in  bays,  estuaries,  and  other  sheltered 
sinuosities  of  the  coast,  with  shelving  and  not  too  rocky  bottoms, 
such  places  being,  according  to  the  natural  law  of  production,  favour- 
able for  the  increase  of  the  colony.  Such  banks  abound  in  every  sea. 
In  France  the  oyster-beds  of  Eochelle,  of  Kochefort,  the  Isles  of  Kb 
and  Oleron,  the  Bay  of  St.  Brieuc,  of  Cancale,  and  Granville,  are 
iamous  for  the  quality  of  their  produce. 

On  the  Danish  coast  there  are  from  forty  to  fifty  oyster-bants, 
situated  on  the  west  coast  of  Schleswig  ;  the  best  bed  lying  between  the 
small  Isles  of  Sylt,  Amron,  Fohr,  Pelworm,  and  Nordstrand.  At  the 
point  of  Jutland,  and  opposite  Shagen,  beds  less  productive  are  found. 

The  great  oyster-beds  of  England  extend  from  Gravesend,  in  the 
estuary  of  the  Thames  and  Medway,  along  tlie  Kentish  coast  on  the  one 
hand,  and  the  estuary  of  the  Colne  and  other  rivers  on  the  Esses  coast. 
The  Frith  of  Forth  is  also  famous  for  its  oyster-beds,  extending  from 
Preston  Pans,  famous  for  its  "  Bearded  Pandores,"  far  up  the  estuary 
of  the  river  ;  but,  curiously  enough,  all  these  great  banks,  without  ex- 
ception, have  been  impoverished,  and  all  biit  exhausted,  by  improvident 
dredging,  in  spite  of  the  "  close  season  "  which  has  always  esisted.* 

"  He  was  a  hold  man  who  first  ate  an  oj'iter,"  has  been  said  before, 
The  name  of  the  coui'ageous  indmdual  has  nut  been  recorded,  but 
Mr.  Bertram,  in  his  "Harvest  of  the  Sea,'  tells  us  a  legend  concerning 
him  :  "  Once  upon  a  time," — it  must  have  been  a  long  time  ago, — "  a 
man  of  melancholy  mood  was  walking  by  the  shores  of  a  picturesque 
estuary,  listening  to  the  monotonous  murmur  of  the  sad  sea-wavee, 

•  A  friend,  thoroughly  conversant  with  the  Bubjeet,  proleeta  against  tliis  charge 
against  dredging.  "  The  real  reason,  of  the  dEmiiiution  of  tlieir  productivenesia,"  he 
Hays,  "  is  that  from  varioua  causea  (uf  which  unsuitable  temperature  is  believed  lo  be 
the  chief)  there  has,  for  Eome  yeais,  been  no  spat." 
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1  L  1  lif'  (,s[  I  I  ic  \  oil  ml  i^h  r\stt.r  slitll  all  toiitcl  o^cr  with 
parasites  aud  sea  weed''  It  was  so  unpiepoasessmg  that  he  Ivicheil 
it  with  Ilia  loot  md  the  unimal  a^tonLshed  at  receivinfï  such  rude 
tn-atmeiit  on  its  own  domam  gaped  wide  with  indignation,  piepaia- 
tory  t  clos  n„  its  bivahe  still  more  tighth  Seeing  the  beautiful 
cream  col  ur<-l  layers  that  shone  withm  the  shelly  co\ermg  and 
tdiic^mg  tl  at  the  lEtenor  ot  tliL  shell  itteli  must  he  bLautiM  h  hftrd 
up  the  as;ed  uati^e  for  further  examination  mseitrng  his  fingei  and 
thumb  ttithm  the  viil^es  The  irate  mollusc,  thinking  no  douLt 
that  tins  T\as  meant  as  a  iurther  msiilt,  &napped  its  peath  dooi 
down  upon  his  flngei  causing  hm.  eonsideialle  ]  am  After  leleasinf, 
his  wounded  digit,  oui  m(]uisitne  gentleman  very  nituiallj  put  it  m 
his   mouth        Dehghtfull    e\ilaimed   he    opening  wide   his  e>ps 

whit  IS  till')  ''  and  again  he  sacked  his  hn^er  Then  the  f,ieat 
tiuth  flashed  npoii  him  that  he  had  iound  out  a  new  delight — hid  in 
lict  achieved  the  most  important  disi  o^ery  ever  made  He  pioceeiled 
at  once  to  realne  the  thought  With  a  atone  he  opened  the  oyster  s 
stion^hold  and  jugerly  tne  1  a  piece  of  the  mollusc  itself  '  DlIi 
cnns'  he  e\chimed  ant  there  and  then  with  no  other  condiment 
thin  its  "wn  juice  with  no  accompimment  of  ioaminc  brown  stout 
or  pale  Ghalilis  to  wash  it  down  no  newly  cut  well  hutteied  hrowii 
Ileal  did  that  solitai'j  anonymous  man  iniugurite  the  first  <  \ster 
banquet 

Anotliei  st^)iv  makes  the  ict  of  eatin^  the  first  c^stei  a  junish 
latut      The  jioetastei  also  had  his  views  on  the  sul)eft 

"  'Hie  man  liaJ  sm'e  it  palaf<!  povercd  o  tr 
Witli  brass,  or  ateel,  Uiat  on  the  rookj  slmrc 
Fiidt  Iitoko  tlie  ocay  oysfor's  pearly  coal. 
And  naked  the  living  laoratA  down  liis  tliroiit." 

And  ever  since  men  have  gone  on  eating  oysters.  Emperors  and 
poets,  princes  and  priests,  pontiffs  and  statesmen,  orators  and  painters, 
have  feasted  on  the  favoured  bivalve. 

Man  has  made  use  of  the  oyster  from  the  most  remote  antiquity. 
Among  the  débris  of  festivals  which  precede  by  ages  the  epoch  of 
written  history,  oyster-shells  are  found.  On  the  "  midden  heaps  "  of 
northern  Europe  they  are  often  discovered,  mingling  with  other  rubbish 
and  with  stone  implements,  evidently  the  refuse  of  very  ancient 
feasts.    We  have  all  read  of  the  classic  feasts  of  the  Bomans,  which 
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begun  with  oystera  biought  from  fabulous  distanei^s.  ViteUius  ate 
oyatei-fi  all  day  long,  and  the  idea  prevailed  that  he  could  eat  a 
thousand.  Cahsthenes,  the  philosopher,  was  a  jjassionate  ojst«r  eater, 
BO  was  Caligula  ;  Seneca  the  wise  could  eat  his  hundred,  and  the 
great  Cicero  did  not  despise  the  aavoury  bivalve.  Lueidlus  had  sea- 
water  brought  to  bis  viila  û:om  the  shores  of  the  Campania,  in  which  he 
bred  them  in  great  abundance  tor  the  use  of  his  guests.  To  another 
Koman,  Sergius  Orata,  we  owe  the  original  idea  of  the  oyster -park. 
He  invented  the  oyster-pond,  in  which  he  bred  oysters,  not  for  his 
own  table,  but  for  profit. 

Among  modem  celebrities  whose  love  of  oysters  is  recorded,  we  may 
mention  Louis  XI.,  who  feasfed  the  learned  doctors  of  the  Sorbonne 
once  a  year  on  oysters.  Another  Louis  invested  his  cook  with  an 
oiJer  of  nobility,  in  rewaxd  for  his  skill  in  cooking  them.  Cervantes 
loved  oysters,  although  he  satirized  oyster  dealers.  Marshal  Turgot 
used  to  eat  a  hundred  or  two  just  to  whet  his  appetite,  Eousseau, 
Helvetius,  Diderot,  the  Abbé  Eaynal,  and  Voltaire,  are  recorded  lovers 
of  oystera.  Danton,  Kobespierre,  and  other  of  the  revolutionists, 
frequented  the  oyster  mhns  of  Paris.  Cambaceres  Vfas  famous  for 
his  oyster  feasts,  and  it  is  recorded  of  the  great  Napoleon  that  he 
always  partook  of  the  bivalve  on  the  eve  of  his  great  lâttles,  when 
they  could  be  procured. 

In  short,  it  has  been  demonstrated  as  a  gastronomic  truth  that 
there  is  no  feast  worthy  of  a  connoisseur  where  oysters  do  not  come  t« 
the  front.  It  is  their  ofhce  to  open  the  way  by  that  gentle  exatement 
which  prepares  tht'  stomaih  lor  its  sublime  function  digestion ,  in  a 
word,  the  oyster  is  the  key  of  that  paradise  tailed  appetite  "  There 
is  no  alimentarj  substance,  not  e\en  excepting  bread,  wliiih  does  not 
produce  indigestion  undei  ^yeu  circumstances,  'Javs  Ke\edle  Parise, 
bat  oysters  never  This  is  an  homage  which  is  due  to  them  "  We 
may  eat  them  to-da^,  to  moirow,  eat  tltem  alwaj-s  and  m  profusion, 
without  fear  of  indigestion  Dr  Gastaldi  could  swallow  we  are 
assured,  his  forty  dozen  with  impnnity — quite  a  bank  must  he  have 
eaten.  He  was  unfortunately  struck  with  apoplexy  at  table  before  a 
pate  de  foie  gras. 

Montaigne  quaintly  says,  to  be  subject  to  colic,  or  deny  oneself 
oysters,  presents  two  evils  to  choose  from,  since  oue  must  choose 
between  the  two,  and  hazard  something  for  his  pleasure. 
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Eiigkuil  lilts  always  biM?ulkmous  tor  its  oysters,  and  its  peails  are  suid 
to  have  been  the  chief  incentive  to  Cœsar'a  invasion.  It  is  not,  there- 
fore, to  be  supposed  that  British  magnates  eonld  be  indiiferent  to  the 
'■native."  But  the  bivalve  lias  perhaps  been  more  celebrated,  in  prose 
and  verse,  north  of  tlie  Tweed  than  south,  where  silent  enjoyment  is 
more  relished  than  noisy  demonstration.  Dugald  Stewart,  Hume, 
CuUen,  and  other  Scotch  philoaophei-s  of  the  last  centuries,  had  their 
"oyster  ploys"  as  an  aeconipaniment  to  their  "high  jinks,"  in  the 
quaint  and  dingy  taverns  of  tlie  old  town  of  Edinburgh  ;  and  what  the 
bivalve  has  been  to  modem  celebrities  let  the  Nodes  Amirosianee  tell. 

The  oyster  may  thws  be  said  to  bo  the  palm  and  glory  of  the  table. 
It  is  considered  the  very  perfection  of  digestive  aliment.  From  Stoct- 
tiolm  to  Naples,  from  London  to  St.  Petersburg,  it  is  always  in  re- 
quest. At  St.  Petersburg  they  cost  a  rouble  (nearly  one  shilling),  and 
at  Stockholm  fivepence  each.  For  the  last  year  or  two  the  English 
amphitryon  must  pay  from  two  shillings  to  half  a  crown  a  dozen  for 
choice  natives. 

For  his  daily  nourishment  a  man  of  middle  size  requires  a  quantity 
of  food  equal  to  twelve  ounces  of  dry  azotic  substance.  According  to 
thi?  calculation,  it  would  be  necessary  to  swallow  sixteen  dozen  of 
oysters  to  make  up  the  necessary  quantity.  The  small  proportion  of 
nutritive  matter  explains  the  extreme  digestibility  of  tlie  oyster.  It 
also  explains  the  immense  consumption  of  them  attributed  to  the 
Emperor  Vitellius.  The  oyster  is  nothing  more  than  water  slightly 
gelatinized.  Without  this  Vitellius,  all  emperor  and  master  of  the 
world  as  he  was,  never  could  have  absorbed  twelve  hundred  oysters 
by  way  of  whetting  bis  appetite. 

The  gourmets  were  long  of  opinion  that  the  quadrangular  pad  or 
cushion  in  the  bivalve  was  the  most  savoury  and  exciting  part. 
Certain  distinguished  amateur  performers  adopted  and  proclaimed 
the  principle  of  dividing  transversely  the  body  of  the  mollusc,  and 
eating  the  cushion  only.  Natural  history  explains  this  gastrom  mical 
discovery.  It  recognises  the  fact  tliat  the  bile  secreted  by  the  hver  is 
contained  in  this  substance,  that  it  accelerates  while  it  exhausts  the 
qualitative  suriace  of  the  tongue  and  palate,  aiding  also  the  fonctions 
of  the  stomach. 

We  have  described  the  organization  of  the  oyster,  and  we  have  said 
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something  of  the  enjuyment  it  eonl'ers.  Uiil  it  ever  occnr  to  the 
various  Societiea  for  the  PreveatioQ  of  Cruelty  to  Animiils  to  con- 
sider whether  the  oyster  might  not  be  a,  very  proper  object  of  their 
cure  ?     Let  us  see  it'  we  can  bridge  over  the  golf. 

We  commence  operations  upon  them  by  dragging  them  violently  from 
their  own  element.  We  place  them  out  afterwards  in  water-parks, 
more  ot  leas  briny  and  unsuitable,  filled  with  viUanoua  green  matter, 
which  presently  pervades  their  breathing  apparatus,  impregnating, 
obstracting,  and  colouring  it;  the  oyster  swells  f.ittens,  and  soon 
attains  that  state  of  obesity  which  verges  on  sickne-'S 

When  tlie  poor  creature  has  attained  its  livid  green  colour,  it 
13  fiahed  up  a  second  time,  Alas  !  it  is  now  doomed  nt-ither  to 
return  to  the  sea,  to  the  park,  nor  to  its  native  rock  It  his  water 
at  its  disposal  only  in  the  very  small  ipantity  which  it  can  ittam 
between  its  two  valves,  a  quantity  scarcely  sufiriient  to  itep  aT\aT 
aspliysia.  It  is  shut  up  in  an  olscure  narrow  basket— an  ignoble 
prison-house,  without  door  or  window.  It  seems  to  be  foigotten  that 
they  are  animals  :  they  are  piled  upon  the  pavement  like  inert  mer- 
chaadise.  The  basket  is  carried  by  railway  ;  tlie  animal,  "-liaken  out  ot 
existence  almost,  is  at  laet  landed  at  the  door  of  some  oj  bter-shop ,  and 
this  is  the  critical  moment  for  the  poor  bivalve  !  It  is  thrown  into  a 
tub  with  clean  water  enough  to  remind  it  of  its  former  luxurious  life, 
when  it  ia  again  seized  by  the  pitiless  being  who  is  now  its  fate. 
With  a  great  knife  he  brufaUf  opens  the  shell,  cuts  through  tlie 
muscle  by  which  it  adheres  to  the  valve,  and  violently  detaches  it, 
after  breaking  the  hinges.  It  is  now  laid  out  on  a  plate,  exposed  to 
every  current  of  air,  and  in  this  state  of  suffering  it  is  carried  to  the 
table.  There  the  pitiless  gounnet  powders  it  over  with  the  most 
pungent  pepper,  squeezes  over  the  wounded  and  still  bleeding  body 
the  abomination  of  its  race  in  the  shape  of  citric  or  malic  acid  or 
vinegar,  and  then,  alas  !  with  a  silver  knife  which  cannot  cut,  he 
wounds  and  bruises  it  a  second  time  ;  or,  worse  still,  he  saws  and  tears 
and  rends  it  from  its  remaining  shell;  he  seizes  it  with  a  three-pronged 
fork,  which  is  driven  through  liver  and  stomach,  and  throws  it  into  his 
mouth,  where  the  teeth  cut,  crush,  and  grind  it,  and,  while  still  living 
and  palpitating,  reduced  to  an  inanimate  mass,  these  organs  first  tritu- 
rate it,  while  our  gourmet  is  drinking  ite  blood,  its  fat,  and  its  bile. 

We  have  said  that  oysters  have  no  head,  no  arms — that  they  are 
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witliout  OTOS  (although  that  is  disputed),  without  cars,  and  without 
nose  ;  that  they  do  not  stir — that  they  never  cry  ! 

Agreed,  perfectly  agreed  ;  hut  all  these  negatives  do  not  prevent  its 
being  sensihld  to  pain.  Two  eminent  Germans,  Herren  Brandt  and 
Katzebnrg,  have  proved  that  they  possess  a  well-developed  nervous 
system,  and  if  they  possess  sensation  they  must  suffer.  "  Can  an 
animal  with  nerves  be  impassible  ?"  asks  Voltaira  "  Can  we  suppose 
any  such  impossible  contradiction  in  Nature  ?" 

There  is  consolation,  however,  for  all  concerned.  Let  the  humani- 
tarian fishermen,  oyster-dredgers,  merchants,  and  consumers,  console 
themselves  with  the  vast  difference  between  the  helpless  imperfect 
mollusc  and  the  higher  classes  of  animals.  In  the  case  of  the  former 
we  swallow  the  animal,  scarcely  thinking  of  its  animal  nature.  It  is 
the  denizen  of  another  element,  lives  in  a  medium  in  which  we  cannot 
exist,  presents  itself  in  a  form,  so  to  speak,  degraded — an  obscure 
vitality,  motions  undecided,  and  liabits  scarcely  discernible.  We  may 
therefore  see  the  oyster  mutilated,  mutilate  them  oneself,  grind  tliem, 
and  swallow  them,  without  emotion  or  remorse. 

A  learned  naturalist  dwelling  on  tUe  sea  shore  possessed  himself  one 
day  of  a  dozen  oysters.  He  wished  to  study  their  organization  ;  he 
t«rne<l  them,  and  turned  them  again,  examined  their  several  parts 
inside  and  out.  He  made  drawings  of  and  descril  ed  them,  and,  having 
satisfied  himself  that  he  had  exhausted  Science  in  observing,  he 
swallowed  them  ;  the  interesting  biviilves  had  lost  nothing  of  their 
excellence,  and  the  examination  did  not  prejudice  the  consummation. 

Oyster  fishing  is  pursueil  in  a  very  different  manner  in  different 
countries.  Round  Minorca,  divers,  with  hammers  attached  to  the 
right  liand,  descend  to  the  depth  of  a  dozen  fathoms,  and  bring  up  in 
their  left  hand  as  many  of  the  bivalves  as  tliey  can  carry,  two  fisher- 
men, usually  associating  for  the  pmpose,  diving  alternately  imtil  the 
boat  is  filled.  On  the  English  and  French  coasts  the  dredgbg  machine 
is  employed,  as  represented  in  Pl.  XII.  This  operation  is  necessary 
to  keep  down  vegetation,  which  would  stifle  the  oysters  ;  the  engine  is 
of  iron,  and  is  very  heavy.  It  is  thrown  overboard,  and  descends  to 
the  bottom  of  the  sea,  which  it  ploughs  and  scrapes  up,  detaching  the 
oysters,  and  tlirowing  them  into  a  net  attached  to  the  dredger.  In  this 
process  oysters,  large  and  small,  are  torn  from  their  native  bed,  some 
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going  into  tlie  net,  but  it  Ltrger  mimlier,  oU  find  young,  are  torn  ii-om 
tlieir  native  bed,  and  buried  in  tbe  nmd.  It  would  be  ditficult  to 
imagine  a  more  destructive  process  ;  and  wben  the  habits  of  tlie  oyster 
are  considered,  it  is  evidently  one  admirably  contrived  to  destroy  the  race. 
In  France  oyster  dredging  ia  conducted  by  fleets  of  tliirty  or  forty 
boats,  each  carrying  fonr  or  five  men.  At  a  fixed  hour,  and  uiider  the 
surveillance  of  a  coastguard  in  a  pinnace  bearing  the  national  flag,  the 
flotilla  commences  the  fishing.  In  the  estuary  of  the  Thames  the 
practice  is  much  the  same,  although  no  official  surveillance  is  observed. 
Each  bark  ia  provided  with  four  or  five  drwlges,  rpsenibling  in  shape 


a  clasp  purse.  It  is  formed  of  network,  with  a  strong  iron 
frame,  as  represented  in  Fig.  131,  the  iron  frame  serving  the  double 
purpose  of  acting  as  a  sucker,  and  keeping  the  mouth  open,  while 
giving  it  a  proper  pressure  as  it  travels  over  the  oyster-beds.  When 
the  boat  is  over  the  oyster  scarp,  the  dredge  is  let  down,  and  no  more 
attractive  sight  exists  than  that  presented  by  the  well-appointed 
Whitstable  boats  on  one  side  of  the  estuary,  or  the  Colne  boats  on  the 
other,  as  they  wear  and  tack  over  the  oyster-beds,  bearing  up  from 
time  to  time  to  haul  in  the  dredge,  and  empty  its  contents  into  the 
hold.  The  tension  of  the  rope  is  the  signal  for  hauling  in,  and  very 
heterogeneous  are  the  contents — sea-weeds,  star-fishes,  lobsters,  crabs, 
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iLtinm  and  -itoii»  ■-  lu  iliK  m  miiPi  tlie  Lfunmoo  oj  bti'i  fie!  Is  on  1  otli 
'.iiies  it  tiie  (  liannel  weie  ploughed  wp  Ly  tlif  ojstei  Jredger  pretty 
mucii  as  the  ploughman  on  shore  twms  up  a  tieM  The  Lonsequeiice 
wa,^  that,  twenty  yeais  i^^o,  the  Fiench  beds  were  totillj  exhausted, 
and  I  ranee  had  to  look  to  foiei^n  countiies  for  its  oyster  Ouster 
farms  which  had  employed  lourteen  hundred  men  and  two  bandied 
boats  weie  reduced  to  two  Lundied  men  and  twenty  boats  Simihr 
results  from  o\er  dredging  would  Lave  tollowed,  no  doubt  on  this  side 
the  Channel  had  the  mollusc  not  been  protected  by  the  company  and 
private  piopiietors  who  held  the  oystei-bedH  in  the  lar^e  estnanes 
This  stite  ot  things  m  France  l^d  to  some  important  discoveries  m 
the  science  1 1  n^stei  culture  which  have  producrd  important  chani>ea 
tbore 

The  n  ime  of  Ser^iiis  Grata  h  is  alu  ady  been  mentioned  as  a  culti- 
vator ot  oysters  He  lived  m  the  tiftb  century  hetoie  oui  eia^  and 
atcoiding  to  Pbn^  he  first  attempted  paikmg  ojsters  at  liaia  in  the 
times  of  the  oiatoi  Lucius  Ci'assus  He  was  the  hi'st  to  recognise  the 
supenor  flavour  ot  the  oysteis  ot  the  Lucnn  Lake,  the  iiemus  of  the 
poets,  probably  lor  trade  reasons  of  lus  own,  lor  then,  as  now,  Eevedle- 
Parise  remarks,  writing  on  the  subject,  "  tradesmen  speculated  on  the 
weaknesses  of  human  gonrmandism."  But  Sergius  really  created  a 
new  industry,  which  is  still  practised  in  thousands  of  places  much  as 
he  left  it.  As  a  proof  of  the  perfection  to  which  Sergins  had  brought 
oyster  culture,  his  contemporaries  said  of  him,  in  allusion  to  the 
hanging  bants  which  he  invented,  that  if  he  had  been  prevented  from 
raising  oysters  in  the  Lucrin  Lake,  "he  would  bave  made  them 
grow  on  the  bonse-tops."  The  traveller  who  visits  this  celebrated 
lake  finds  only  a  miiy  puddle.  The  precious  oysters  placed  there  by 
Catiline's  grandfather  are  metamorphosed  into  miserable  eels,  which 
leap  in  the  mud,  a  vile  mountain  of  ashes,  coal,  and  pumice-stone, 
which  was  thrown  up  in  a  nigbt  hke  the  mushroom,  having  reduced 
the  once  celebrated  lake  into  the  state  described. 

Kondeletius  also  speaks  of  a  fisherman  who  understood  the  art  of 
oyster  culture. 

The  Neapolitan  Lake  Fusaro — the  terrible  Acheron  of  the  poets — is 
a  great  oyster-park,  in  which  Art  is  made  effectually  to  aid  Nature  in 
the  multiplication  of  its  products.  This  famous  oyster-bank,  which 
is  represented  in  Pl.  XIII.,  bea  in  the  neighbourhood  of  Baia  and 
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(  umi  It  loini  ojio  of  tlie  most  iiitKreshn^  •^ym^^  in  lint  li  aiitiliil 
ba-v  In  tlip  montli  ot  rebiimn  1*^0)  M  ligniei  tella  m  lie 
traversed  its  celebi  ited  coast  iseited  LiniBell  on  the  kiuka  of  the 
hietoiiLftl  lake  ami  U%tei  the  rioduia  oi  this  cm  ous  nuiinlat-tiue  of 
living  bemgs  wliose  ongm  dates  fiom  the  lioman  i  eiiod 

Lake  I  u-«ro  wia  jn  ancient  time  a  jl  c  ol  evil  e[oit  ^n^il 
immortalizwl  it  as  the  mytholoi^ical  AcLi?  on  1  t  ts  ]  d  ij  e  had 
nothing,  of  the  sadness  ind  desolatiun  whiJ  eo  Is  tl  tl  e  ojonra 
of  the  dead  It  is  a  salt  pond  shaded  w  th  a  «irdle  o  agn  hcenfc 
trees     It  is  about  a  league  in  cjcmnler  1  1    m  m 


depth  at  itf,  deepest  iiart  ■  its  bottom  is  mndly  ml  Hi^k  11    tleret 
of  this  volcanic  reg  o 

It  will  be  nnder^tood    i  on     hat  1       1  1    th  t   tl       If 

obstacle  to  the  reirol  t  n  ot  o^st  s  tie  ab  n  !  a  t  '«Id 
body  to  which  the  ^  n^  p  w  n  atta  I  t  elf  a  1  tl  m  a  s  of 
iheltei  tiom  anim'ils  I  eh  p  j  po  the  u  The  fi  he  n  e  I  ii  n 
the  shores  of  Lake  Fiaro  have  I  ^  alsed  this  anl  p  ovided 
agimst  it  by  w  eho  s  ng  as  t  were  tl  e  1  ke  neai  the  ea  tl  e 
oysters  leady  tr  1  stha  e  th  i  wn  1  1  ta  n  tl  y  ung 
generations  capti  e  tl  e  prot  cted  I  ns  here  they  a  e  sh  It«r  1 
from  vanoii'5  cans  of  de  tin  t  to  wL  ch  oyst  s  a  e  e  posed  n  tl 
open  sea 
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Up      tl     1  tt  m    t  il     I  k         1        t  mf  th    p    p 

lora  ot  Fns       1        cf     t     f  1  h  11    k    h  1  tl  th   I 

lieai«l     1        Ifi     1    ock         "inl      ffi       Ht  to    1   11      til     1  i   t 
from        d      dim         I  p      th         ock    th  y  d  po  t  tl     y 
ojBte         tl     d      th   C   If   fTii     I  m      Eali    fth        n<,k  w    k 
is  au         ded  bj  dl      t  ]  1       1  It         h     tl  1 

raised      1  ttl     t        tl  I         f  th        tc    as     i    se  ted       T  fe 

132.     0th      p  1  1   I   1    ted        1    g  hn  1  h      d  t         1 

other  ly  1    f   m     1    1  j      1  1  1      t       1  1 

In  the  siiauinu,  spa.  wi  tin  i  a.  ti  is  wLi.li  liaii    ImhiI.h.iuI  oji  Hjl 


::^—j^ 


artificial  rocks  <liscliarge  the  myriada  of  young  fry  which  have  Ix^en 
nurtured  îl  the  folds  of  their  mantles.  The  fagots  suspended  from 
the  piles  arrest  the  germ  before  it  is  driven  away  by  the  waves,  much 
as  a  swan  attaches  itself  to  the  first  shnib  which  comes  in  the  way, 
By  these  precautions  the  riverams  of  Fusaro  have  provided  for  the 
preservation  of  the  young  fry,  besides  removing  many  of  the  natural 
enemies  of  the  young  oyster. 

In  other  places  the  pilea  are  distributed  in  long  lines  and  bound 
together  by  strong  cords,  from  which  fagots  of  bmshwood  are  sus- 
pended, on  which  the  young  spawn  lay  hold,  as  in  Fig.  133. 

By  means  of  these  arrangements  the  pregnant  oyster  deposits  its 
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spawiiy  progeny  in  quiet  repose  ;  the  joung  germs  are  iiiterceptei:!  ity 
the  iagots  and  hardlea  sospeoded  between  the  piles,  where  the  young 
oysters  develop  themselves  under  the  favourable  conditions  of  repose, 
temperature,  and  light.  When  the  fishing  season  arrives,  the  piles 
and  fagots  which  surround  the  beds  are  removed,  and  the  oysters  are 
gathered  suitable  for  market.  The  oysters  thus  selected  lor  sale  are 
packed  loosely  in  osier  baskets  and  sunk,  while  waiting  for  purchasers, 
into  a  resei-ve  or  park.  This  park  ia  established  on  the  shores  of  the 
lake.  It  is  constructed  of  piles  which  support  a  gangway  provided 
with  hooks,  from  which  the  baskets  filled  with  Hving  oysters  are 
suspended,  ready  for  sale. 

Some  twenty  years  ago  the  oyster-beds  of  France  had  become 
totally  exhausted  under  the  open  system  of  dredging;  and  circum- 
stances having  brought  the  protective  system  pursued  at  Fusaro  under 
the  notice  of  M.  Coste,  a  learned  academician,  to  whom  France  is 
indebted  for  the  restoration  of  the  bivalve,  M.  Coste  reported  to  the 
Emperor  in  1858  that  at  Kochelle,  Marennes,  Kochefort,  at  the  Isles 
of  Ré  and  Oleron,  -wheie  there  had  formerly  been  twenty-three  oyster- 
beds,  there  were  now  only  five,  and  these  in  danger  of  being  destroyed 
by  the  increase  of  mussels  ;  that  at  the  Bay  of  St,  Brieuc,  so  naturally 
suited  for  oyster  culture,  the  beds  were  reduced  to  three  ;  that  even  on 
the  classic  oyster  grounds  of  Caneale  and  Granville,  it  waa  only  by  the 
most  careful  administration  that  decay  was  prevented,  while  tlie  in- 
creasing numbers  of  consumers  threatened  altogether  to  destroy  an 
industry  essentially  necessary  for  the  support  of  a  maritime  population. 

The  impulse  given  by  this  report  lias  been  productive  of  the  most 
satisfactory  results  iit  France.  All  along  the  coast  the  maritime  popu- 
lations are  actively  engaged  in  oyster  cultm-e.  Oyster  parks,  in  imita- 
tion of  those  of  Fnsaro,  have  sprung  np.  In  his  appeal  to  the  Emperor, 
M.  Cost«  suggested  that  the  State,  through  the  Administration  of 
Marine,  and  by  means  of  the  vessels  at  its  command,  should  take  steps  for 
sowing  the  whole  French  coast  in  such  a  manner  as  to  re-establish  the 
oyster-banks  now  in  ruins,  extend  those  which  were  prosperous,  and 
create  others  anew  wherever  the  nature  of  the  bottom  would  permit. 
The  first  serious  attempt  to  carry  out  the  views  of  the  distinguished 
academician  was  made  in  the  Bay  of  St.  Brieue,  In  the  month  of 
April  in  the  same  year  in  which  his  reprt  was  received,  operations 
commenced  by  planting  three  millions  of  mother-oysters  which  had 
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bee  Irwl  el  tl  moiir  lliodfo  the  oystpr  ^ou  Is 
of  Cancale  and  Trejuers  T\ere  distt  bated  in  t«ii  loii^  t  linal  In  y 
on  t  lea  t  ments  ot  j  ottery  and  v  Iv  S  of  1  elh  At  the  en  I  t 
eight  month  tie  jro^  c  s  1  tl  e  lels  ■n  te  ted  anl  the  1  e]  e 
in  a  le  V  mil  utes  i  ro  j,ht  j  tT\o  tl  ou^and  oy  f  rs  fat  for  the  tai  le 
while  tw  fascmes  d  -a  n  ]  at  i  l  lom  iit&  ned  n  rly  twenty 
thoi  and  tiom  one  to  t  vo  incl  e  n  1  meter  Tno  ot  these  fasc  nes 
exposed  to  public  view  at  Bern  and  Patneux  excited  the  astonishment 
of  the  maritime  population. 

This  result  encouraged  M.  Coste  to  pui'siie  his  experiments  upon  a 
greater  scale,  and  Le  now  proposed  to  bring  the  whole  httoral  under  a 
regulated  system  of  oyster  culture.  In  the  roads  of  Toulon  and  in 
Lake  Thau,  which  touches  this  port,  the  same  system  was  put  in 
force  by  the  Administration  of  Marine  as  had  already  been  done  in  the 
Bay  of  Arcachon  and  in  the  Isle  of  Eé.  In  these  localities  oyster 
culture  assumed  gigantic  proportions.  Associations  were  formed  for 
the  purpose  of  prosecnting  them  and  forming  oyster-parks. 

These  exertions  roused  the  cm-iosity  of  foreign  nations.  Van 
Beneden,  a  distinguished  naturalist  of  Louvain,  and  M.  Eschrecht  of 
Copenhagen,  visited  Fi-ance  to  study  the  aiTangementa  for  oyster  cul- 
ture. M,  Coste  demonstrated  tliat  parks  could  be  established  on  all 
places  visited  by  the  tide,  and  iinder  bis  advice  the  Bay  of  Arcachon 
is  now  transformed  into  a  vast  field  of  production,  which  increases 
every  day,  giving  the  happiest  pi-esages  of  an  abundant  harvest. 
Already  twelve  hundred  capitalists,  associated  with  a  similar  number 
of  fishermen,  occupy  a  surface  of  nine  hundred  and  eighty-eight  acres, 
which  emerge  at  low  water.  In  this  bay  Uie  State  has  organized  two 
model  farms  for  expemnental  purposes,  in  which  tiles,  fascines,  and 
valves  of  shells  are  laid  down  with  other  apphances,  to  which  the 
young  oystei-s  may  attach  themselves  These  expedients  have  been  so 
successful  that  tlie  park  which  lias  cost  about  £114,  is  now  estimated 
to  be  worth  about  £8000  in  money,  with  a  total  of  five  million  oysters, 
lai-ge  and  small.  The  Isle  of  Eé,  which  was  oiiginally  surrounded  by 
a  muddy  bottom  ill  adapted  for  oyster  culture,  has  been  totally 
changed,  so  that  in  two  years  four  leagues  of  foreshore  have  been 
turned  hito  a  rich  and  profitable  oyster-bed  ;  twelve  hundred  parks  are 
in  lull  activity,  and  two  thousand  others  are  in  course  of  construction, 
the  whole  forming  a  complete  girdle  round  the  island. 
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Everyone  hits  L  ii  I  ot  tlie  green  oysters  of  BI  iitniics  the  pie'ieiva- 
tiou,  amelioration  and  ripeumg  oi  these  cysters  so  to  sjieik  lepre- 
aenting  a  very  considLrable  bmneh  of  industry  in  Fianœ  In  order  to 
give  the  reader  sunn,  idea  of  i  s  importance,  we  sliall  gne  heie  a  liiief 
summary  of  M.  Cosies  vc-\age  ot  exploration  on  the  Freiauli  litt  jral. 

The  parks  at  Maiennes  m  which  the  D^steis  ate  placed  in  cider  to 
acquire  the  green  colour  which  chanicterisea  them  are  basins  stietch- 
ing  along  both  bants  of  the  &eudie  for  many  le'igue'i  The's  are 
locally  known  as  iliueb  and  differ  from  the  oyster  paiks  of  other 
countries  in  this  paiticulai — that  while  the  ordniary  parka  are  eo 
arrai^ed  as  to  be  submerged  at  eieiy  letum  of  the  tide  the  basins  of 
Marennes  are  so  arranr,ed  thit  they  can  only  be  submerocd  at  spring 
tides  ;  that  is,  at  the  neî\  ind  full  moon  when  the  waters  n&p  beyond 
the  ordinary  level 

The  basins  or  d ii)tb  occupy  from  tno  hundicd  and  tittj  to  three 
hundred  square  yatd'5  of  sup  ifacies ,  two  sluices  permit  ot  tlie  entrance 
and  withdrawal  of  water  at  will,  so  as  to  maintain  it  at  the  level  moat 
convenient  to  the  indiisti-ial  wants  of  the  place,  or  to  empty  it  alto- 
gether when  it  is  necessary  to  cleanse  the  basin,  pave  the  bottom,  ami 
furnish  it  with  a  fresh  supply  of  oj  sters 

When  these  neeeasary  i^oik?  are  completed,  advantage  is  taken  of 
the  first  '•piing  tile  to  fill  the  laain  When  the  tide  begins  to  ebb, 
the  sluices  aie  closed,  so  as  fo  letain  unfficient  water  in  the  basins  ; 
and  while  thus  shut  up,  salt  held  in  solution  is  deposited,  and  qualities 
analogous  to  those  ot  niatine  bottiuns  are  produced,  purged  by 
cleansing  piuces'ses  of  all  products  offeasive  to  the  bivalves. 

^\  hen  the  Imsin  has  been  fUled  with  sea  wAer  for  the  necessary 
time,  and  the  bottom  is  sufficiently  impie<;nated,  it  is  emptied  and  left 
to  dry,  and  now,  the  sod  lieing  piepaaed,  it  only  remains  to  furnish  it 
with  oystei'i  of  a  mellow  and  ripe  age,  m  order  to  give  them  their 
green  hue  Towaids  the  month  of  Septembei,  at  low  water,  the  whole 
sei-ftide  population  of  fllarennes  go  to  gather  oysters  on  the  pavement 
letfc  uncovered  by  the  ebbing  tide,  or  by  using  a  cU-edger  in  the  deeper 
paits  of  the  daiieb  wheie  the  witei  still  rtmains.  A  temporary 
magazine  for  the  i-eception  of  the  oycteia  thus  gathered  is  erected  on 
the  Imnks,  which  the  watei  revolts  twice  a  tUy.  Tlie  young  are 
reaeivcd  for  cultivation  on  the  paiks  oi  danu^,  the  fullest  ai'c  sold  for 
cou'iumptiiin  in  the  neiL,hl  oiubood ,  but  the  qnj,utity  of  oysters  raiseil 
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;it  Mareiiues  ia  iusiitlicieiit  to  supply  the  deiiiaiii.1.  Aliuut  a  tlmJ 
tif  tliG  proviaiou  lutended  for  the  daires  come  from  tUe  coasts  of 
Brittany,  of  Normandy,  ami  La  Veudée.  "  These  foieign  ousters," 
says  M.  Coste,  "  never  attain  the  fine  flavour  of  tho-e  bied  in  the 
locality  It  is  neeeesary  to  keep  them  for  a  long  timf  m  the  elcures 
beibie  tliey  are  sitfficientlj  amchorat«d,  and,  even  when  they  become 
green,  they  rctam  traces  of  tlieir  primitive  natnre,  remamrag  hard,  in 
spite  of  the  neiv  (jnahties  imparted  to  them  by  cnltivation  ;  a  certain 
bitteme=(8  remains,  ^hieli  is  easily  distinguished  by  the  true  amateur  ; 
it  is  the  same  mtli  indigenous  adult  oyfiters.  Wlien  they  are  taken  at 
this  stage  of  their  existence  the  colouring  does  not  succeed  with  them  ; — 
it  is  only,  eo  to  speak,  the  false  brand  used  to  give  a  speculative  value 
to  the  merehandise.  It  is  not  enough  that  the  mollusc  sliould  have 
a  fine  flavour  ;  it  must  have  the  peculiar  taste.  It  is  not  enough  that 
it  has  the  green  hue  ;  it  is  necessary  that  these  qualities  should  pervade 
it  from  the  earliest  age,  and  that  the  culture  of  the  claircs  should  con- 
tinue to  the  end."  It  is  thus  necessary  that  the  oysters  for  the  daires 
of  Marennes  should  l)e  selected  when  from  twelve  to  eighteen  months 
old,  that  the  shells  should  be  well-formed,  and  free  from  all  foreign 
bodies  adhering  to  the  siirfoce.  Being  tiras  carefully  picked  ont,  the 
oysters  are  distributed  over  the  bottom  of  the  daires  with  a  shovel, 
and  afterwards  so  arranged  by  the  hand  that  they  may  not  touch  each 
other  when  tliey  increase  in  size  ;  that  they  do  not  embarrass  each 
other  by  the  movements  of  their  valves;  and  that  nothing  should 
interfere  witii  the  regulaiity  of  their  forms.  The  young  colony  re- 
poses under  a  sheet  of  water  from  twelve  to  eighteen  inches  deep, 
which  is,  as  we  have  said,  only  renewed  at  spring  tides,  which  reach 
the  level.  Nor  are  the  oysters  abandoned  to  themselves  in  these  pri- 
vileged beds  while  they  are  growing  and  ripening.  They  are  objects 
of  continual  cai-e  and  of  special  manipulation.  The  spring  tides 
visit  the  daires  charged  ivith  mud,  which,  if  deposited  in  the  motjon- 
leaa  hasius,  would  act  as  a  mortal  poison  to  the  young  molluse  ; 
hence  the  necessity  of  transporting  them  from  one  duire  cliarged 
with  mud  into  others  free  from  such  accumulations  :  and  this  is  a 
process  in  constant  operation  until  the  animals  are  finally  gathered 
for  consumption.  Oysters  deposited  in  the  daires  aged  eighteen 
montlis  should  remain  two  years  before  they  are  ready  for  use  ;  but 
three  and  even  four  years  ate  reqmred  to  give  them  the  full  degree  of 
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perfection  which  characterises  the  best  products  of  the  Mareiines 
oyster-parka. 

Oysters  placed  in  the  reservoirs  in  an  adult  state  become  green,  it  is 
true,  in  a  very  few  days,  but  they  never  attain  the  esquisite  flavour  of 
those  which  have  been  bred  in  the  parks,  and  have  undergone  the 
costly  manipulation  described,  from  their  earliest  years. 

The  question  arises,  What  is  the  colouring  principle  which  is  here 
in  operation  ?  The  green  colour  is  not  general  ;  it  is  shown  princi- 
pally on  the  branchiœ,  upon  the  labial  feelers  and  intestinal  canal  ; 
it  is  rather  undecided;  and  the  colouiiiig  matter  appears  to  differ 
chemically  from  all  other  known  pigments  of  green  colour-.  Must  it 
be  attributed  to  the  soil  of  the  eJaire  ?  This  is  its  most  probable 
origm.  But  many  uaturaHsta  insist  that  the  colouring  matter  proceeds 
from  an  infusorial  animalculse,  the  green-coloured  Vibrion.  Others 
have  hazarded  the  opinion  that  it  is  a  disease  of  the  liver  in  our 
unfortunate  bivalve  which  produces  the  colour.  Bile  secreted  in 
excess  by  a  diseased  liver  would  give  a  green  hue  to  the  parenchyma 
of  the  respiratory  organs  of  an  animal  rendered  sick  by  the  exceptional 
treatment  to  which  it  has  been  subjected.  Of  these  three  opinions, 
says  M.  Figuier,  the  first,  as  we  have  said,  presents  the  greatest  appear- 
ance of  probability. 

The  system  of  oyster  fanns,  which  has  worked  admirably  for  the 
companies  themselves,  has  proved  of  doubtful  utility,  so  far  as  the 
oyster-eating  public  is  concerned,  as  the  following  sketch  of  the  Whit- 
stahle  oyster  farms  will  show.  The  oyster  farm  at  Whitstable  is 
co-operative  in  the  fcest  sense  of  the  terra,  and  has  been  in  operation  for 
many  years.  The  Company  possesses  lai-ge  oyster  grounds,  and  a  fine 
fleet  of  boats  kept  for  the  purpose  of  dredging  and  planting  the 
beds  ;  it  is  established  under  the  Joint  Stock  Companies  Act,  hut 
there  is  no  other  ^vay  of  entrance  info  it  hut  by  birth,  as  none  of 
the  free  dredgermen  of  the  town  can  hold  shares,  When  a  man  dies 
his  interest  in  the  Company  dies  with  him,  but  his  widow,  if  he  leaves 
one,  obtains  a  pension.  The  affairs  of  the  Company  are  managed  by 
twelve  directors,  who  are  called  "  the  jury," 

"The  layings  at  Whitstable,"  to  summarise  Mr.  Bertram,  "occupy 
about  a  mile  and  a  half  square  ;  and  the  oyster-beds  have  been  so 
prosperous  as   to  have   obtained  the   name  of  the   '  happy  fishing 
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grounds.'  AVliitstable  lies  in  a  sandy  liay,  formeil  Ijy  a  small  branch 
of  the  Medway,  which  separates  the  Isle  of  Slieppey  i'lom  the  main- 
land. Throughout  this  hay,  from  the  town  of  Whitstahle  at  its  eastern 
extremity  to  the  old  town  of  Faversîiam,  which  lies  several  miles 
inland,  the  whole  of  the  estuary  is  occupied  by  oyster  farms,  on  which 
the  maritime  population,  to  the  extent  of  three  thousand  people  and 
upwards,  is  occupied;  the  sam  paid  for  labour  by  the  various  com- 
panies being  set  down  at  £100,000  per  annum,  besides  the  employ- 
ment given  at  Whitstable  in  building  and  repairing  boats,  dredges, 
and  other  requisites  for  the  oyster-fishing.  The  business  of  the 
various  companies  is  to  feed  oysters  for  tlie  London  and  other  markets, 
to  protect  the  spawn  or  fioatsome,  as  tlie  dredgers  call  it,  which  is 
emitted  on  their  own  beds,  and  to  funiish.  by  purchase  or  otherwise, 
the  new  brood  nece^ary  to  supply  the  beds  which  liave  been  taken 
up  for  consnmption," 

We  have  hinted  above  that  in  oyster,  as  in  other  iisheries,  a  wasteful 
spirit  of  extravagance  has  hitherto  prevailed.  It  appears,  however, 
that  no  rule  can  be  laid  down  even  as  to  the  jDarticular  year  in  which 
the  oysters  will  spawn,  much  less  where  it  wiJl  be  carried  to  ;  for, 
although  the  artificial  contrivances  adopted  by  Sergius  Orafa  for  saving 
the  spawn  are  perfectly  well  known  to  the  parties  interested  here,  they 
have  not  hitherto  been  imitated  ;  the  practice  of  the  companies  and 
private  ownei-s  of  oyster-layers  being  to  purchase  their  young  brood 
from  the  dredgers  and  others  who  fish  along  the  pubhe  foreshore  and 
open  grounds  on  the  Kent  and  Esses  coasts,  and  even  as  far  north  as 
the  Frith  of  Forth.  The  little  bay  of  Pont,  for  instance,  on  the  Essex 
coast,  which  is  an  open  piece  of  water  sixteen  miles  long  and  three 
broad,  free  to  all,  and  which  formerly  yielded  considerable  supplies  to 
Billingsgate,  now  gives  employment  to  a  hundred  and  fifty  boats,  each 
with  crews  of  three  or  four  men,  who  are  wholly  employed  in  obtaining 
young  brood — that  is,  oysters  from  eighteen  montlis  to  two  years  old, 
which  they  seU  to  the  oyster  farmers.  The  result  is,  that  the  oyster 
fai-ms  have  become  a  vast  monopoly.  By  tacit  consent  they  agree  to 
feed  the  market  at  some  eight  pounds  sterling  per  bushel  ;  they  pay  the 
dredger  one-fourth  of  that  simi  ;  and  as  the  common  fishing  grounds  are 
tlius  rendered  mere  nurseries  of  young  brood,  the  lover  of  the  bivalve 
must  reconcile  himself  to  pay  a  monopoly  price  for  the  precious  morsel. 

The  system  pursued  at  Whitstable,  and  other  oyster -parks  in  the 
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estuary  of  the  Tlianie?  and  Medway,  is  moat  etîicieiit.  Tlie  oystei's 
reared  in  tliem,  called  "  natives,"  iu  contradistinction  to  those  called 
"  commons,"  which  are  bred  in  their  natural  beds,  ai'e  jmily  considered 
to  be  very  superior  in  flavour,  although  they  are  a  mixed  breed,  being 
brought  from  every  quarter  to  augment  the  stock. 

The  Thames,  or  "  native  "  system,"  is  as  follows  :  Every  year  each 
layer  is  gone  over  and  examined  by  means  of  a  dredge,  successive 
portions  being  done  day  by  day,  till  it  may  be  said  that  each  individual 
oyster  has  been  examined  ;  the  young  brood  is  detached  from  its  bed, 
the  double  oysters  are  separated,  and  all  kinds  of  enemies  killed. 
During  three  days  in  each  week  dredging  is  pursued  for  "  planting  ;" 
that  is,  for  transference  from  one  bed  to  another  more  suitable  for 
their  growth  or  fattening,  and  for  the  removal  of  the  dea*:l  or  sickly 
oysters  and  mussels.  On  the  other  three  days  dredging  for  market 
takes  place,  when  the  more  mature  beds  are  dredged,  and  as  many 
are  lifted  as  are  rec[uired.  Not  only  is  this  constant  dredging  of 
the  beds  themselves  necessary,  but  the  public  beds  immediately 
outeide  re(juire  the  same  care  to  keep  them  in  a  fit  state,  and  free 
from  enemies. 

The  same  story  of  over-fishing  and  improvidence  extends  ronnd  our 
whole  coast.  The  far-famed  Pandores  obtained  at  Preston  Pane,  near 
Edinburgh,  once  so  cheap,  are  becoming  scarce  and  dear.  The  brood 
is  caught  and  hanseled  for  export  to  Holland  and  other  places, 
especially  the  Thames  oyster  farms.  English  buyers  pick  the  grown 
oysters  for  Manchester  and  other  large  provincial  markets,  and  the 
Corporation  of  Edinburgh,  the  Duke  of  Buecleach,  and  other  pro- 
prietors of  the  foreshore,  have  just  interfered  in  time  to  prevent  the 
total  destruction  of  the  trade,  when  the  wild  song  of  the  Cockenzie 
dredgerman  might  have  been  left  to  charm  some  future  antiquary,  as 
it  is  now  said  to  charm  the  oyster  into  the  dredge  with  its  refrain  : 

"  The  herrmg  it  Inves  the  laenj  uioonliglit, 
Tlie  maoterel  it  loves  llii;  winJ  ; 
But  the  oyalcr  it  loves  tlie  dredgct'a  song, 
For  it  cornea  oî  a  gentle  kind." 

Tlie  Scallop-shell  (PeGieii)  is  round,  nearly  equal-sided,  resting  on 
the  right  valve,  wliich  is  more  convex,  and  marked  with  radiating  ribs. 
Linnœus  made  the  mistake  of  confounding  with  the  Osirea  a  great 
number  of  shells,  which,   by  their  channeled  edges   and  surfaces, 
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strongly  reminded  one  of  the  arrangeraents  of  the  tertli  of  a  conil', 
whence  theii-  name  of  Ftcien.  They  were  well  known  to  naturalists 
long  hefore  the  time  of  I.inmeus,  under  the  name  of  Pilgrims  shells, 
a  name  which  came  into  use  fiom  the  practice  which  prevailed  among 
piigrims  in  the  middle  ages — we  know  not  why — of  ornamenting 
habits  and  hats  mtli  the  valves  of  some  of  the  species. 

The  shell  of  the  Peden  is  in  general  nearly  circular,  more  or  less 
elongated,  and  terminated  towards  the  summit  in  a  straight  line, 
forming  a  sort  of  triangular  appendage  called  the  ear,  to  which  the 
hinges  are  attached.  The  valves  are  very 
regular,  but  with  no  re-emblanee  to  titli 
other  In  bome  Bppci..s  the  shell  oi  wh  th 
IS  closel)  shut,  the  lowei  \ibe  is  uioie  or 
less  convex  than  the  npiiei  one  In  othei-i 
both  vahes  are  couves  The  hmge  is 
without  teeth  and  the  li^'ament,  which  is 
intended  fo  cbse  the  shell,  is  inserted  m(j 
a  tnangulai  depie  sion  or  dimple  T)ie  le- 
tractile  muscle  is  unequal  and  nearly  central  ^''*  '^*-  '"'■,^'™  i'"'"^""'*""^. 
The  valves  art  not  nacied  inside   and  are 

formed  on  then  exterioi  saiface  ot  uumeious  fluted  channel    which 
spring  from  a  lobt  moic  oi  les.s  point*-!    it  tliL    uoutiit    In  iniii_, 
towards     the     ciicumferenLe       Tlii, 
edges   are   sometimes  smooth   as  m 
the  Watered  Pecten  (P  pbfu  /ajiati 
slum.  Fig.  134)  but  moie  frequently 
they  are  formed  ui  stnp^  a  '.  îles 
as  in  the  Smooth  shelled  Pecten  (  P 
ffldber,  Fig.  1  5)     Upon  the  ïiliile    i 
however,  the  Peetens  are  vei7  Min 
able,  but  alwajB  elegant  in  loim    the 
colours  are  fretjucntlY  lively  and  bill 
liant.   In  Pl.  \IV   some  of  tht  most 
striking   forms    aie  repiesented    aq 
m  Fig.  I.,  the  Ducal  Mantle  (P   n;  ''        '      " 

IKiTlium),  an  inhabitant  of  the  Indian  Ocean,  remarkable  for  its  elegant 
form,  its  twelve  radiating  stripes,  diverging  towards  the  circumference, 
the  huriiiontal  furrows  of  its  iJalient  sc  dew,  and  the  striking  distribution 


d  by  Google 


'I'HE  OCKAN  WOULD. 


of  its  white  spots  upon  a  bed  of  red  and  brown  marble  ;  Fig.  II.,  the 
Purple  Pecten  ;  Fig.  III.,  the  Coral  Pecteu  ;  Fig.  IV.,  the  Tiger  Pecten  ; 
Fig.  v.,  the  Foliaceous  Pecten  ;  and  Fig.  VI.,  the  Northern  Pecten, 

The  animal  which  inhabits  the  Pecten  shell  has  the  general  form 
of  the  oyster,  differing  however  from  it  in  a  remarkable  manner. 
The  edges  of  the  mantle  are  fumislied  with  multiplied  fringes  of  simple 
tentacles,  between  which  we  find  other  tentacular  appendages  a  litfle 
thicker,  each  terminating  in  a  sort  of  small  peai'I,  viyidly  coloured, 
to  which  is  atteched  a  nervous  thread,  which  baa  been  taken  for  an 
eye.  Another  difference  :  the  braûchife,  in  place  of  being  connected 
by  a  striated  lamina,  as  is  the  case  m  the  oyster,  ai^e  cut  into  parallel 
capillary  filaments,  formmg  a  Iree  and  floating  fringe,  and  the  mouth 
is  surrounded  by  salient  inany-tlett  lips 

While  the  oyster  shell  is  completely  faxed  to  its  bed,  the  Pecten  is,  on 
the  contrary,  perfectly  free,  and  fchitts  from  place  to  place,  moving  in 
the  water  even  with  a  certaui  amount  of  agility  ;  by  smartly  closing  its 
half-opened  valves  and  forcibly  expelling  the  water,  it  moves  backward 
by  a  sort  of  reaction  ;  this  action,  repeated  many  times,  compels  the 
animal  to  move  almost  in  spite  of  itself,  and  enables  it  to  avoiil  danger, 
or  directs  its  steps  towards  the  spot  it  wishes  to  reach.  Some  naturalists 
even  assert  that,  when  raised  to  the  surface,  the  Pecten  half  opens  its 
___  shell  in  sueh  a  manner  that 

the  upjier  valve  Jierves  the 
purpose  of  a  sail. 

The  Pecten'i  of  which  a 
handled  t-pecies  are  de- 
ociibed  are  mhabitants  of 
evei>  known  sea  Twenty 
speties  beloi  ^  to  Eur  pe 
among  which  we  may  men 
tiou  P  oj  ei  CI  Ï  s  repie- 
sented  m  Pig  136  it  m 
habits  Euiopean  seas  Fig 
1  7  lepie  ents  the  AVhite 
i.  . .  ,  ,.,.-,. .,  (liiiriLi  mantled  Pecten   (P  plea 

Ldiin.)  of  the  Indian  Ocean, 
and   Fig.  188,  the  (.lonceiitric  Pecteu  (P.  Japonica)  of  the  Japan 
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handful  of  sbells  on  any  jiart  of  the  French  coast  one  third  will  onsi  i 
of  Pedunoula.  They  are  found  mixed  with  Caidium,  ^  enu'-  Eazoi 
fish,  and  Pectins.  Theic  round  aud  robust  frame  ittraiits  much  atten 
tion.  They  form  the  first  of  those  chanuing  infantile  rollpction  which 
are  gathered  at  the  mother's  feet. 

The  animal  which  inhabits  this  pretty  sliell  in  mouldt  1    u  its  curva 


ture;  like  the  shell,  it  is  round  and  squat  it  la  (umi^hed  mth  a 
mouthjlai'ge,  and  thick  for  its  size,  and  with  double  I  ranchift'  When  the 
animal  is  taken  alive,  it  sometimes  exudes  a  thick  muc  jus  liquid  over  the 
shell,  which  baa  disgusted  many  a  young  collector  with  his  conquest. 

Among  numerous  species  of  Fictunculns  we  note   aa  worthy  of 
representation:  P.  aurefiua,  Eeeve  (î'ig.  139);  P.  ddessertii,  Eeeve 
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(Fig.  un;    1   jiefiiKfO)  III    lamiiLk  (J^i^   lil)     ml  T      iij/n 
Born  (Fig   143) 


Among  file  Ostread'c  tlie  shell  of  hjmuhihis  are  di-itingm  heil  loi 
tlieir  viiiety  of  form  and  the  biilliint  toloui  witli  wliicli  they  are 
decorated  This  mikes  them  much  6oa"-ht  after  by  amateur  collector'' 
and  pro  nie«  for  them  a  hiç,li  pnte  The  shell  of  S^mdyhis  iB  sohd 
and  thitL  with  unequal  adhèrent  Tahe-<  neaily  alwajs  hnstlm^  \vith 
spines,  toimmg  a  very  peculiar  kinl  of  ornamentation  to  the  \ahes 
the  hin,e3  hive  t'rto  ver\  stion^  terth  The  animals  which  inhabit 
this  shell  lesemhle  the  o\ster  in  min;  respects  but  they  still  more 
closely  resemble  the  Pectens  The  edges  of  the  mantle  are  pio^idefl 
with  two  rows  of  tentacles  the  exterior  row  being  many  ot  them 
furnished  at  their  extremities  with  coloured  tubeicles.  As  examples 
we  note  several  species  of  these  bnalvee  for  représentation  S^h 
dylas  iegvus  (Pl  XV  Fig  I)  is  perhaps  the  most  remaikable  for 
its  immense  spines.  Spondi/Itts  radtmis,  Ijamarck  (Fig.  III.),  la  noted 
for  its  elegant  form.  Spondylus  avieularis  (Fig.  IV.)  shows  remark- 
able inequality  in  the  valves.  Spondylus  impemdis.  Chenu  (Fig.  II.), 
has  long  projecting  spines,  like  feet,  and  the  Scaly  Spondylus  (S. 
crassisqnaina.  Fig.  V.),  is  covered  with  scales  arranged  like  so  many 
roofing-tiles. 

Like  oysters,  tlie  genus  Spondylus  is  frequently  found  firmly  rooted 
to  rocks  and  other  submarine  bodies,  and,  oftener  still,  heaped  one  upon 
the  other,  like  herrings  in  their  barrel. 

These  animals  belong  essentially  to  the  seas  of  warm  conntries. 
"We  find  them,  however,  occupying  considerable  space  in  the  Mediter- 
ranean, where  (Fig.  VI.)  the  Ass-footed  Spondylus  {S.  gxderoiyus) 
abounds. 
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But  the  most  remarkable  species  of  all  is  assuredly  Sj^ondijîus  regius 
(Pl.  XV.  Fig.  I.).  This  species  is  a  native  of  the  Indi;m  Oceao,  and 
there  scarcely  exist  tliree  fragments  of  this  rare  shell  in  the  museums 
of  Europe.  M.  Cheim  relates  in  one  of  liis  books  an  anecdote  which 
would  prove — if  any  proof  were  neces.=ary — how  fer  the  desire  of  a 
collector  to  obtain  possession  of  some  rare  and  costly  specimen  will 

carry  him  in  order  to  attain  his  object.    "  M.  E ,"  says  M.  Chenu, 

"  was  Professor  of  Botany  to  the  Faculty  of  Paris,  and  was,  as  some- 
times happens,  more  learned  thiin  rich  ;  he  wlshel,  on  the  invitation 
of  a  stranger,  to  purcliase  one  of  these  shells  at  a  very  high  price, 
which  might  he  from  iiOOO  to  6000  francs  ;  the  bargain  ^yas  made, 
and  the  price  agreed  upon  ;  it  was  only  necessary  to  pay.  The  money 
in  the  professor's  hands  made  only  a  small  part  of  the  snm  the  merchant 
was  to  receive  for  his  shell,  and  he  would  not  part  with  it  without  pay- 
ment,    M.  E ,  now  consulting  his  desire  to  possess  the  shell  more 

than  his  weak  resources,  made  up  secretly  a  parce!  of  his  modest  plate, 
and  went  out  to  sell  it,  \Vithout  consulting  his  wife,  he  replaced  his 
silver  plate  by  coverings  of  tin,  and  ran  to  the  merchant  to  secure  his 
coveted  Spondylus,  which  he  believed  to  be  S.  ret/ius. 

"  The  hour  of  dinner  arrived,  and  we  may  imagine  the  astonish- 
ment of  Madame  K ,  who  could  not  comprehend  the  strange  meta- 
morphosis of  her  plate.     She  delivered  herself  of  a  thousand  painful 

conjectures  on  the  subject,     M.  E -,  on  his  part,  returned  home 

liappy  with  his  shell,  which  he  had  committed  to  the  safe  custody  of  a 
box  placed  in  his  coat  pocket.  But,  as  he  approached  the  house,  he 
paused,  and  began  for  the  first  time  to  think  of  the  reception  he 
might  meet  with.  The  reproaches  which  awaited  him,  however,  were 
compensated  when  he  thought  of   the  treasure    he    carried   home. 

Finally,  he  reached  home,  and   Madame  E in  her  wrath  was 

worthy  of  the  occasion;  the  poor  man  was  overwhelmed  with  the 
grief  he  had  caused  his  wife  ;  his  courage  altogether  forsook  him.  He 
forgot  his  shell,  and,  in  his  trepidation,  seated  himself  on  a  chair  with- 
out the  necessary  adjustment  of  his  gai-ment.  He  was  only  reminded 
of  his  treasure  by  hearing  the  crushing  sound  of  the  broken  box  which 
contained  it.  Fortunately,  the  evil  was  not  very  great — two  spines 
only  of  the  shell  were  broken  ;  but  the  good  man's  grief  made  so  great 

an  impression  on  Madame  E ,  that  she  no  longer  thought  of  her 

own  loss,  bnfc  directed  all  her  efforts  to  console  the  simple-minded 
])hilosopher." 
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Spoil(l\lns    IS    OD      ol    its 

■mtace  inheres  to  branches 
iii    Loiaî    a  Ten   fre- 
_     ipienfc  oetitrrence  tliey 
are    contined    to   the 
Tipper  valve  hut  wlien 
T,    jart   "Illy    of  the 
valve,  tlie  whole  siir- 
hecomes  covered. 
The  shells  of  the  Hammerheads  (Mal- 
Uub)   have  a  rough  resemhlance  to  the 
from  which  they  derive  their 
Tiie    valves    are    nearly    equal, 
blackish,  and  somewhat  wrinkled  oa  the 
exterior,  often   brilliantly  nacred  in   the 
interior.     They  are  enlarged  to  the  right 
and  left  of  the  hinge,  forming  prolonga- 
tions on  each  .side,  which  give  them  the 
&ncied  resemblance  to  the  Hammerhead. 
At  the  same  time  they  grow  in  a  direction 
opposite  to  the  hinge,  which  gives  some- 
thing approaching 
the  handle  of  the 
implement. 

This  is  the  first 
feature    which     a 
glance  at  MaUeuf! 
alba  (Fig.  143)  conveys.    The  hinge  is 
without  teeth,  having  instead  a  deep 
conical  fossette  or  dimple,  for  the  recep- 
tion of  a  very  strong  ligament  which 
acts  upon  the  valves.     The  animal  is 
contained  in  the  interior  of  the  shell, 
its  mantle  fringed  by  very  small  ten- 
tacular appendages.     Only  twelve  ac- 
tually living  species  of  the  genera  are 
FiK.  H4.  iiaii".iB  Yi.iRjris    îmarc  ).      ]jjiQ,yQ^  which  are  inhabitants  of  the 
Indian  Ocean,  of  the  Australian  seaa,  and  the  Pacifie  Ocean. 
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Another  rcmarlcable  species,  MaJleus  vulgaris  (Fig.  144)  is  a  rare 
shell,  much  valued  and  much  sought  after  by  amateui^  and  dealers. 

The  beautiful  diaphanous  nacre  which  embellishes  the  interior  of  so 
many  ornamental  cabinets  are  principally  produced  by  the  animal 
inhabiting  the  Mdeugrina,  a  bi^'alve,  sometimes  designated  the  pinta- 
dtiie,  or  mother-ot  pearl  shell  Thi&  bi-val\e  moors  itself  to  the  bottom 
ot  the  sea  by  a  strong  hysaua  of  a  Liownish  colour  The  door  posts 
of  the  shells  are  inegulaily  lound^d  m  their  young  diya ,  they  are 
extemally  lightly  iohated  «ind  ornamented  with  ban  Is  of  green  and 
white  which  spriug  from  the  summit  m  lays  arfd  afterwaids  break 
off  mt)  two  01  three  sli..,litly  scattered  branches  In  old  age  tbej 
become  ragged  and  blackish  The  ^hell  is  in  its  peiteution  when 
alout  ei^ht  01  ten  >eir-  old  their  size  hemg  then  about  six  mches  in 
diametei  with  a  thickne  s  of  about  an  inch  and  u  quartei 

Naeie  is  the  hard  and  bnlhant  substance  with  which  tlie  \ah  s  ot 
ceitam  shells  are  lined  m  the  interior  This  sulstance  i5  white 
ailkv  slighth  azuie,  and  more  oi  le  a  iride^icent  Most  of  the  bivalves 
aie  supphed  with  nacre,  some  ot  them  even  yield  a  blue,  or  blue 
and  violet  pigment  Tht.  iridescent  Ilahotia  îj^s,  foi  instance,  is  an 
emerald  gieenish  blue  of  changing  colour,  with  leflections  ot  a  purple 
\iolet  Tinho  rt/(70)a'!/^»(«s  (Lmnœus)  presents  a  mouth  of  bii^ht 
sheiy  hue  while  luiho  iln i/soifomuif  appears  m  all  the  glorv  of 
gold  but  the  Pmtadme  jields  the  purest  white  nacre  as  well  as  the 
most  umtorm,  and  espetially  the  thickest  Tlii'^  jioduct  owes  its 
1  rilliant  and  dbbuate  ip^Dcai  mce  to  the  pi  n  of  light  on  it  in  its 
highly  polished  state  For  jractical  puipo^fes  the  nacre  is  sepimted 
item  the  shell  with  an  lUÉtinment  sometimes  ail  the  esteiior  pirt  ot 
the  shell  bemg  dissolved  away  from  the  piecious  substance  leading 
onli  the  nakel  bed  of  nacre 

But  the  most  mterestmg  of  all  the  nacre  beaimg  Jiella  is  tlie  peati 
oyster  {Meleagrina  margaritif&ra),  the  exterior,  as  well  as  the  interior, 
of  which  is  represented  in  Fig,  145.  In  the  interior  of  the  shell 
pearls  are  sometimes  found  so  fine  and  so  beautiful  that  they  are  only 
surpassed  by  the  diamond.  This  shell  is  nearly  round,  and  greenish  in 
colour  on  the  outside  ;  it  furnishes  at  once  the  finest  pearls,  nnder 
favourable  ch'cumstances,  and  the  nacre  so  usefid  in  many  industrial 
arts.  Fine  pearls  and  nacre  have,  in  short,  the  same  orighi.  The 
nacre  invests  the  whole  interior  of  the  shell  of  Meleagrina  margariii- 
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feia  béiu-,  tlie  same  (Cietioii  which  m  the  ppnit  In*.  isMimfil  thp 
globulai  loim  m  oup  «tite  it  is  dejosited  as  iiane  di  tho  walls  ol  tlie 
bnal\e  m  the  other  as  a  pcJirl  m  tbe  fle  \n  interior  of  the  animal 
Tins  mere  is  thereforp  at  mice  a  caJcirtoiis  and  homy  nutter  wbich 
thf    iniuiil     riLtc      ml  wimh  it  atti<,hes  t(i  the  mtdiot  walh  ji  the 


shell  duim^  tht  several  peiioils  of  its  development  leirk  aiefdnifd 
of  the  ^aine  anbetance  iiih  in  place  of  bem^  deposit«l  upon  tbe 
vilvp  m  beds  the  material  is  condensed  and  agp;lomer ited  in  small 
apheriid     whidi  de^  lop  tlieras  he     nth  r  ou  tht     urare  of  the 


iilifs  rr  m  the  fl  shy  part  of  the  moUuat  Between  narie  and 
peirl  theicfore  fhete  is  onh  the  diiferencf  of  tlie  form  of  iJ^poiition 
Fig  14fl  represents  the  peail  ia  tei  with  iikii  ous  loHLiitions  m 
■\aiioTi9  st  ttp«  of  piogre^s 
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llie  tme-t  [culs  soliJiht^  Jriis  ot  uew  as  tho  Orientals  term 
tliein  in  tlie  hii„Ti^j;e  oi  poetry  aie  secretions  ™ppo8  il  to  be  the 
ifrîult  ot  diaea-ie  m  tlic  iinuial  The  matter  in  p'ace  ot  beinj,  spread 
(  ver  the  suiiace  of  the  ^alvef  m  tlieir  beJs  is  condenied  eithei  on  the 
centie  ot  the  waives  or  m  the  interior  ot  the  orç;an  and  terms  a  moie 
or  le«s  rounded  lolv  The  pearl-*,  Tihen  deposited  on  the  calves  aie 
generally  adheient  tho?t  which  oiiginate  in  the  body  ot  the  animal 
ire  always  Iree  CTeiiei  dly  we  iinl  --ome  small  foieign  bod>  m  tlieir 
centre  which  has  aer^cd  us  u  imcleia  to  the  cineretion  the  bolj 
hemg  p  ihajs  a  steiile  egg  of  the  noUuac  the  egg  of  a  fi  h  a 
loundcd  animalcule  a  ^''^^'^  *>'  ^"^'  ^  '-^^^  loiinl  whi(,h  his  leen 
dejOHiteil  in  c  >iiLeiitiic  layers  th   beaiititnl  and  mnch  prized  gem 

The  Ghitic<ha  and  (Uiei  J  litem  naflon^  ore  aaid  to  tnm  this  lact  in 
the  nitnral  lust  ly  oi  livihes  to  pRittical  ose  in  makmg  pearls  and 
canet  s  I  y  luti  .iclucin?  into  t  ip  mantle  t  the  ui  llu  c  oi  into  the 
]nteii>r  of  a  Inmg  luhe  a  lounl  giam  f  sinil  ^l,i=s  or  metil  they 
induce  a  deposit  which  m  tunc  ^lelda  a  pearl  m  tii  one  case  free 
and  m  tlie  otl  ei  atlherm^  to  the  --l  til  In  «ome  la^es  they  are  «aid 
to  he  produced  m  whole  cliaflete  h^  the  inseition  of  grams  of  quartz 
ecnnt  ttdli  astrng  into  the  mantle  of  aspeces  oi  Symplit/nota , 
m  othei  ea  es  a  dozen  t  h  nese  fii>ures  s  atel  have  been  produced  by 
inserting  small  plates  of  figured  tm  la  the  vaJv^  of  the  same  species. 

The  pearls  are  veiy  small  at  hist;  they  increase  by  annual  beds 
deposited  on  the  original  nucleus,  their  bnlliancy  and  shade  of  colour 
varying  with  that  of  the  nacre  tiom  which  they  are  produced.  Some- 
times they  ai'e  diaphanous  silkv,  lustrous,  and  more  or  less  irides- 
cent; occasionally  they  turn  ont  dull,  ol)Sciii'e,  and  even  smoky. 

The  pearl  oyster  is  met  with  in  very  ditferent  latitudes  ;  they  are 
found  in  the  Persian  Gulf,  on  the  Arabian  coast,  and  in  Japan,  in 
the  American  seas,  and  on  the  shores  of  California,  and  in  the  islands 
of  the  South  iSea  ;  but  the  most  impoi-tant  fisheries  ai'e  found  in  the 
Bay  of  Bengal,  ('eylon,  and  other  pai'ts  of  the  Indian  Ocean.  The 
Ceylon  fisheries  are  under  Government  inspection,  and  each  year, 
before  tlie  fisheriea  commence,  an  official  inspection  of  the  coast  takes 
place.  Sometimes  the  fishing  is  undertaken  on  account  of  the  State, 
at  other  times  it  is  let  to  parties  of  undertakers.  In  1804  the  pearl 
fishery  was  granted  to  a  capitalist  for  £120,000;  but,  to  aTcid  im- 
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poverisbing  aJi  the  leds  at  once,  the  sEiiiie  part  of  the  gulf  is  not 
fished  every  year 

The  gieit  iishfry  ior  mothei  of  pf  til  I  mtadines  {Meleagrina  mar- 
gaiihjent)  fakes  place  in  the  b-ult  ot  Maaaa,i,  a  large  hay  to  the 
north  east  of  the  island  ,  it  eommences  in  the  month  of  Febrnary  or 
March,  and  continues  thuty  da-^a,  taken  collectiTely,  and  occupies  two 
handled  and  lilt\  boits,  which  come  from  difieienfc  pai-ta  of  the  coast  ; 
they  reach  the  giound  at  daibreak,  the  time  being  indicated  by  a 
•^i^nal  gun  Each  boats  (ren  eonsibt-^  ot  twenty  hands,  and  a  negro. 
The  rowers  are  tfin  in  numhei  Ihe  divers  divide  themselves  into 
two  gnmps  of  fi\e  men  eadi  who  lahoui  and  lest  alternately  ;  they 
de=icend  fiom  fott-^  to  hfty  teet  seventy  being  the  very  \itmost  tliey 
can  accomplish  and  eighty  seconds  the  longp^t  period  the  best  divers 
can  remain  under  watei,  the  ordinary  peiiod  being  oiilj  thirty  seconds. 
In  order  to  accelerate  then  descent,  a  iaige  stone  h  attached  to  a 
rope  According  to  tiaiellers  the  oara  are  used  io  rig  out  a  stage, 
across  winch  planks  are  laid  oyer  both  sides  ot  the  bixt  to  this 
st,\ge  tlie  divmg  stone  is  suspended  This  stone  is  m  the  form  of  a 
pyramid,  weighing  about  half-a-hundredweight  ;  the  cord  whith  sus- 
tains it  sometimes  carries  in  its  lower  parts  a  sort  of  stump  to  receive 
the  foot  of  the  diver.  At  the  moment  of  his  descent  he  plices  bis 
riglit  foot  in  this  stiiTtip,  or,  where  there  is  no  such  piovision,  he 
rests  it  on  the  stone  with  the  coi-d  between  his  toes  In  Lis  left  foot 
he  holds  the  net  which  is  f o  receive  the  bivalves ,  then,  seizing  with 
his  right  hand  a  signal-cord  conveniently  arranged  for  his  purpose, 
and  pressing  his  nostrils  with  the  left  hand,  he  dives  holding  himself 
vertically,  and  balancing  himself  over  his  foot. 

Each  diver  is  naked,  except  the  hand  of  calico  which  surrounds  the 
loins.  Having  reached  the  bottom,  he  withdraws  his  foot  from  the 
stone,  which  ascends  immediately  to  the  stage.  The  diver  thrawa 
himself  on  his  face,  and  begins  to  gather  all  the  pintadines  within  his 
reach,  placing  them  in  his  net.  When  he  wishes  to  ascend  he  pulls 
the  signal-cord,  and  is  drawn  up  with  all  possible  expedition. 

A  good  diver,  we  have  said,  seldom  remains  more  than  thirty 
seconds  under  water  at  one  time  ;  hut  ho  repeats  the  operation  three 
or  four,  and,  in  favourable  circumstances,  even  fifteen  or  twenty  times. 
The  labour  is  extremely  severe.  On  recovering  the  boat  they  some- 
times discharge  water  tinged  with  blood  bv  the  mouth,  nose,  and  ears. 
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ïliey  are  also  exposed  to  great  danger  from  sharks,  wliicii  lie  in  wait 
for  and  frequently  devour  the  unhappy  divers. 

They  continue  to  fish  till  mid-day,  when  a  second  gun  gives  the 
signal  to  cease.  The  proprietors  wait  on  shore  for  their  boats,  in 
order  fo  superintend  their  discharge,  which  must  tnke  place  before 
night  seta  in,  in  order  to  prevent  concealment  and  robbery. 

In  past  times  the  Ceylon  iisheries  were  very  valuable.  In  1797 
they  are  said  to  have  produced  £144,000,  and  in  1798  as  much  as 
£192,000.  In  1802  the  fisheries  were  farmed  for  £120,000  ;  but  for 
many  years  the  banks  have  been  less  productive,  and  are  now  said  to 
yield  the  sum  of  £20,000  per  annum. 

The  natives  of  the  Bay  of  Bengal,  those  of  the  Chinese  coast,  of 
Japan,  and  the  Indian  Archipelago,  all  abandon  themselves  to  the 
pearl  fishery,  the  produce  being  estimated  to  reaUse  at  least  £800,000. 
Fisheries  analogous  to  those  of  Ceylon  lake  place  on  the  Persian  coast, 
on  the  Arabian  Gulf,  along  the  coast  of  Mnscat,  and  in  the  Red  Sea. 

In  these  countries  the  pearl  fishing  does  not  commence  till  the 
months  of  July  and  August,  the  sea  being  at  that  time  calmer  than 
in  other  months  of  the  year.  Arrived  on  their  fishing-ground,  the 
fishprmeu  range  their  barques  at  a  proper  distance  from  each  other,  and 
cast  anchor  in  water  from  eight  to  nine  fathoms  deep.  The  process 
is  pursued  here  in  a  very  simple  manner.  When  about  to  descend 
the  divers  jtass  a  cord,  the  extremity  of  which  communicates  with  a 
bell  placed  in  the  barque,  under  the  armpits  ;  they  put  cotton  in  their 
ears,  and  press  the  nostrils  together  with  a  piece  of  wood  or  horn  ; 
they  close  their  mouths  hermetically,  attach  a  heavy  stone  to  their 
feet,  and  at  once  sink  to  the  bottom  of  the  sea,  where  they  gather 
indiscriminately  all  shells  within  their  reach,  which  they  throw  into  a 
bag  suspended  round  the  haunches.  When  they  require  to  breathe 
they  sound  t!ie  bell,  and  immediately  they  are  assisted  in  their 
ascent. 

On  the  oyster-banks  off  the  Isle  of  Bahrein  the  pearl  fishery  pro- 
duces about  £240.000  ;  and  if  we  add  to  this  the  addition  furnished 
by  the  otlier  fisheries  of  the  neighbourhood,  the  sum  total  yielded  by 
the  Arabian  coast  would  probably  not  fall  short  of  £350,000. 

In  South  America  similar  fisheries  exist.  Before  the  Mexican 
conquest  the  pearl  fisheries  were  located  between  Acapulco  and  the 
Oult'  of  Tehuant«pec  ;  subsequently  they  were  established  round  the 
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Isianda  of  Cobagua,  Margarita,  and  Panama.  The  i-esulta  iKcame 
so  full  of  promise  that  populous  cities  were  not  slow  to  mise  them- 
selves  round  these  several  places. 

Under  the  reign  of  Charles  V.,  America  sent  to  8pain  pearia  valued  at 
£160,000;  in  the  present  day  they  are  estimated  to  be  worth  £60,000. 
In  the  places  mentioned,  the  divere  descend  into  the  aea  quite  naked  ; 
they  remain  there  I'rom  twenty-five  to  thirty  seconds,  during  which 
space  they  can  only  secure  two  or  three  piiitadines.  They  dive  in 
this  way  a  dozen  times  in  snccession,  which  gives  an  average  of 
between  thirty  and  forty  bivalves  to  ea?h  diver. 

The  bivalve  is  carried  on  ihore,  and  piled  up  on  mats  of  Espartero 
grass.  The  mollusc  dies,  and  soon  becomes  deeompused  ;  it  requirts 
ten  days  to  he  thoroughly  disorganized.  AVhen  in  a  thoroughly 
corrupt  state,  they  are  thrown  into  reaeivoirs  of  sea-water,  when  tbey 
are  opened,  washed,  and  handed  over  to  the  dealers.  The  valves 
furnish  naore,  and  the  parenchyma  the  jjear/s. 

The  I'alves  are  cleansed,  and  piled  up  in  tons  or  casks  ;  by  raising 
their  external  surface  plates  of  nacre  are  obtained  more  or  less  thick, 
according  to  the  age  of  the  mollusc. 

îTacre  of  three  Idnds  are  distmguishable  in  commerce  :  siiver-Êiced, 
bastard  white,  and  bastard  black.  The  first  are  sold  in  cases  of 
two  hundred  and  fifty  to  two  hundi-ed  and  eighty  pounds  ;  they  are 
brought  from  the  Indies,  from  China,  and  Pent.  The  ships  of 
various  nations  import  these  shells  as  ballast.  Tlie  second  is  delivere<l 
in  casks  of  two  hamked  and  fifty  pounds  weight  ;  it  is  a  yellowish 
white,  and  sometimes  greenish  ;  sometimes  red,  blue,  and  gi-een. 

Pearls  form  by  far  the  most  important  branch  of  this  material. 
When  they  are  adherent  to  the  valves  they  are  detached  with  pincers  ; 
but,  habitually,  they  are  foimd  in  the  parenchyma  of  the  animal.  In 
this  esse  the  substance  is  boiled,  and  afterwards  sifted,  in  oi'der  to  oh- 
tain  the  most  minute  of  the  pearls  ;  for  those  of  eonsidei-able  size  are 
sometimes  overlooked  in  the  first  operation.  Months  after  the  mollusc 
is  petrified,  miserable  Indians  may  be  observed  busying  themselve,? 
with  the  coriiipt  mass,  in  search  of  small  pearls  which  may  have  been 
overlooked  by  the  workmen. 

The  pearls  adherent  to  the  valve  are  more  or  le,ss  inegiUar  in  their 
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those  wh  cil  pass  thiou  h   li  the  others  and  aie  retainel  h  "\     1000 
belong  to  the  diss  to  1  or  heed  peaik  and  aie  of  the  thud  orler 

They  aie  afteiwtrds  thieaded  the  ''imll  anl  mediimsizel  jearh 
on  wliit«  or  1  lut'  sill  arianged  in  lows  and  tel  with  nl  1  n  into  a 
top  knot  ol  blue  or  red  silk  m  i\hich  condition  they  nre  exposed  foi 
sale  m  io\s  asaoi-t  "d  a  coilng  to  their  coloirs  and  (jual  t>  Tl  p 
Bi  ill  or  seed  [  pi  1   are  soli  I3  measure  or  wei  1 1 

111  Anieiiea  the  1  naive  la  openel  with  a  kiiiie  lile  tl  e  co  n 
edible  i-yster  aul  tie  jearl  is  obtaipd  lylredinEC  up  the  mcllusc 
het  een  the  fiu„er  and  tharab  mthout  waiting  for  its  de  ompositicn 
nor  IS  it  I  oil  d  ihis  is  i  much  longer  and  less  certain  process  than 
that  pursued  in  the  T  f.t  but  the  Ameiicans  consiler  th  it  the  peails 
are  jreseive]  in  g  eitei  lie  hue  s  by  tie  poceas— tlat  fhev  ^et  the 
true  orte  it  pearl  m  sboit 

Some  few  pearls  have  become  historical,  from  their  size  and  beauty. 
A  pearl  from  Panama,  in  the  form  of  a  pear,  and  about  the  size  of  a 
pigeon's  egg,  ivas  presented  in  1579  to  Philip  II.,  King  of  Spain  :  it 
was  valued  at  £4000.  A  ludy  of  Madrid  posseb'sed  an  Ameiicau  pearl 
in  lCO-'>  vabied  at  31,000  ducats. 

The  Pope  Leo  X.  purchased  a  pearl  of  a  Venetian  jeweller  for 
£14,000.  Aimiher  was  presented  to  the  Sultan  Soliman  the  Great  by 
the  Veuetian  Itepublic  valued  at  £16,000.     Julins  Oïraiar,  who  was  a 
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great  admirer  of  pearls,  presented  oue  to  Servilia  wliich  was  valued  at 
a  million  of  sestei-ees,  about  i!-i8,000  of  our  money. 

There  is  no  data  for  the  volume  or  value  of  the  two  famoiia  pearls 
of  Cleopatra  ;  one  of  these  which  the  queen  is  said  to  have  capriciously 
dissolved  in  vinegar  and  di-ank— Heaveus  preserve  us  from  saeh  a 
draught  ! — is  said  by  some  authors  to  hiive  been  worth  £60,000  ;  the 
other  was  divided  into  two  parts,  and  suspended  one  half  from  each 
ear  of  the  capztoline  Tenus,  Another  pearl  was  purchased  at  Califii 
by  the  traveller  Tavemier,and  is  said  to  have  been  sold  by  hiui  to  the 
Shah  of  Persia  ibr  the  enormous  price  of  £1S0,000. 

A  pnnce  of  Muscat  po'^-essed  a  peail  so  (,stii.mLl>  valuable — not  on 
account  of  it"  bize  for  it  w^s  onl\  tnehe  caiat"  but  because  it  was  so 
cleir  and  tnnspaient  thit  da^li^ht  v.a'i  seen  tlnou^b  it— h*  refuse*! 
£4000  for  it 

In  the  Zo7cm^  Museum  at  Moscow  theie  is  i  peiil  called  the 
"Pilgnm,  whioh  is  quite  diaphanous,  it  is  <;lobulir  in  toim  and 
wegha  neaily  twenty  four  cirats  It  is  said  that  the  peail  m  the 
cro\\n  of  Rudolph  II  weighed  thirty  cai^^ts  and  T\aa  as  laige  a^a 
pear     This  size,  besides,  being  mdefimte  is  moie  than  doubtful 

The  shahs  ol  Persia  actually  j  osse--^  a  strmg  of  pearls  each  indi- 
vidual of  which  IS  nearly  the  size  of  a  hazel  nut  The  \  iluc  of  this 
stnug  of  jewels  is  inestimable 

\.t  the  Paris  Exposition  of  1'^jj,  Hei  Mijf-stv  tht  Queen  exh  1  ited 
Borne  magnihcent  peails  and  on  the  «ame  ociasion  the  Emperoi  ot 
the  French  exhibited  a  collection  ol  406  peail=!  each  weighing  over 
nine  pennyweights,  all  of  peifect  toim  in!  ot  the  finest  witei  Tlie 
Eomans  were  passionately  lond  ot  peails  nnd  thei  line  transmitted 
their  taste  to  the  Eastern  nations  who  attach  notions  ot  great 
grandeui  ^nd  power  to  the  possession  of  large  and  hiilhant  peails 

The  many  interesting  details  connected  with  the  oyster  and  its 
products  have  led  us  to  write  at  greater  length  than  we  intended. 
With  the  Meleagrina,  true  proletarian  of  the  ocean,  we  terminate  the 
history  of  the  fii-st  group  of  AcephaloiK  Molluscs,  whose  mouths  are 
largely  opened,  hut  which  bave  neither  tubes  nor  spiral  openings. 
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CHAPTER  xrr. 

ÏHE   MUSSEL — MÏTIL1DJÎ, 


This  family  of  Acephalous  Mollnacs  includes  the  Sea  Mussel,  MijtUiis  ; 
tlie  Pond  Mussel,  Anodonta  ;  the  Painter's  Mussel,  «r  Mulete,  Pina 
cardium  ;   and   some  others,  in  wliicli  the  mantle  is  open  before, 


Fig.  U7.    MyUlus  cdulns  (Udhsus). 

with  a  distinct  and  separate  opening  for  tlie  issue  of  the  residue  of 
digestion  ;  also  a  foot,  ■which  assists  the  animal  to  creep,  or  at  least  to 
draw  itself  forward,  to  guide  it,  and  to  attach  itself  hy  the  byaaus. 

The  well-linown  shell  of  the  mussel  (Fig.  147,  Mytihts  edidus)  is 
longitudinal,  equivalve,  and  regular,  pointed  at  the  base,  with  capa- 
city to  attach  iteelf  hy  a  bysaas  ;  the  hinge  has  no  teeth,  hut  a  deep 
furrow,  in  which  the  hgament  is  located.  In  the  genns  Mytilus  the 
byssus  is  divided  to  its  base.  In  Modioli  it  has  a  common  corneous 
centre.  In  Pina  the  anus  is  furnished  with  a  long  angular  base.  In 
all  these  genera  the  foot  is  small,  its  retractile  muscles  numerous,  and 
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file  byssTis  iiirge.  In  Ltjthodeinus  the  liyssus  is  mdimciitary  ;  tlii.^ 
muscles  are  retractile,  ecLual,  and  two  pairs  only.  In  Anio,  Cardtum, 
and  Hijria,  the  foot  is  large  and  not  byssiferous. 

The  animal,  as  described  by  M.  Cheiui,  is  elongate,  oval,  the  lobes 
of  the  mantle  simple  or  fringe;!,  divided  at  the  edge  into  two  leaves, 
the  interior  being  very  shoi-t,  liearing  a  fringe  of  small,  cylindrical, 
and  movable  fillets  ;  the  exterior  leaf  is  united  to  the  shell  very  near  the 
edge.  The  opening  by  wbich  water  and  food  ai*  introduced  supplies 
the  branchiœ  at  the  same  time.  The  stomach  consisfs  of  a  white 
membrane,  tliin,  like  opaline,  and  presenting  itself  in  longitudinal 
folds;  the  liver  is  granulous,  composed  of  greenish  grains  more  or 
less  deep,  contained  in  the  meshes  of  a  whitish  tissue  lorming  a 
thickish  bed,  which  surrounds  the  stomach,  the  intestines  faking  the 
direction  of  the  median  and  dorsal  line,  and  beneath  the  heart  are 
received  and  tenainate  in  a  small  appendage,  floating  in  the  cavity  of 
the  mantle  near  to  the  hinge.  The  foot  is,  perhaps,  the  I'emarkable 
organ  of  the  mussel  :  it  is  small,  semi-limar  when  not  in  motion,  but 
capable  of  great  elongation,  resembhng  thas  a  sort  of  conical  tongue, 
having  a  longitudinal  furrow  on  its  side.  It  is  put  in  motion  by 
several  pairs  of  muscles,  all  of  which  penetrate  and  are  interlaced  with 
the  tissue  :  behind  it  is  the  sill^  byssus.  The  mouth  is  large,  and 
fnrnishel  with  two  tu-s  ot  s  ft  j  ilpi  wh  th  aie  pointed  and  fised  by 
then  summit  Al  1  mina]  maises  eminite  ai  d  on  each  side  a  pair  of 
nearly  e^nl  bianchit  Two  alditional  mu=cl>^,  one  anterior  and 
small  the  othei  posterior  lar^e  and  uui  1  d  At  the  base  of  the 
foot  13  a  gland  which  furnishes  a  viscous  '■ecretion;  this  viscous 
liquid  IS  organize  1  an  1  mo  lided  in  the  gi  io\  e  of  the  foot,  and  forms  a 
thread  and  ongmites  the  Iv^us  it  la  a  lunlleof  hairs,  mane,  or 
thread  which  holds  on  to  its  thsM 

The  byhsus  pla^s  an  important  part  m  the  organization  of  the 
m  issel  A\  hile  the  oyster  remains  etemaUy  iiveted  to  its  rock,  until 
torn  fiom  it  by  violence  the  mussel  m  ve  about,  and  in  this  motion 
the  b^s  us  is  an  active  agent  The  mussel  atta  lies  its  bysans  to  some 
hsed  olject  and  drtwm„  npon  it  as  upon  a  line  the  shell  is  displnced. 
The  houfie  is  drawn  onwards  the  anim»l  is  ii  motion.  It  takes  gi-eat 
stiides  but  t  fi  lotion  ot  an  inch  atiahes  its  desiies  ;  it  is,  however,  an 
advance  upon  the  o^  ter  and  t  lesion  m  mechanics.  The  mussel 
stretches  out  its  foot  and  at  the  point  chos  n  it  hooks  on  a  hair  of 
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tlie  1j>ssiKî  then,  witlnli-a-wing  the  loot  suddenly,  and  hauling  on  the 
thiead  the  animal  and  shell  are  moTed  forward.  Every  time  it  repeats 
this  motion  it  seems  to  attach  an  additional  hair,  so  that  at  the  end  of 
the  foui  and  twenty  honrs  it  has  used  many  inches  in  length  of 
cor  lage  In  tlie  byssus  of  some  mussels  we  find  as  many  as  a  hundred 
and  fiitv  oi  thes«  small  threads,  with  which  the  animal  anchors  itself 
most  Beturely  to  the  rock.  Aided  by  this  cordage,  the  mussel  suspends 
itself  to  vertical  rocks,  holding  on  a  little  above  the  surface  of  the 
water,  so  tliat  the  shell  is  smooth  and  polishnd  as  compared  with  the 
course  and  rugged  shell  of  the  ov^tcr. 


The  mus.  Î  like  the  oysteis  aie  giei^nous  and  widely  diffused 
over  all  Lunpem  seas  Thej  abound  on  loth  sides  the  Channel, 
their  l<\\ei  jrice  having  procmed  tor  them  the  name  of  the  poor 
mans  oyster  but  it  ib  mflnitely  less  digestible  and  savoury  than  its 
congener 

Many  of  our  leaders  may  thmk  that  mussels  ate  foncd  on  the  shore 
in  a  fctate  ot  natnie  ot  ^ood  size  well  lljvoured  and  ht  loi  the  table. 
Nothni^  of  the  tmd  '  Dcta*-hed  iiom  the  rocks  and  cliffs  ot  the  sea, 
wheie  it  has  been  ^-rowing  m  a  natural  tate  it  is  lean  small,  acrid, 
and  unwhcl  some  lood  and  it  is  only  when  human  mduNtry  inter- 
venes to  amehoiate  this   hild  ot  N  ituie  that  it  becomes  paktable  and 
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wholesome  Ibod,  In  order  to  trace  the  ameliorative  process  by  which 
the  coriaceous  flesh  of  the  mussel  was  rendered  tender,  fat,  and  even 
aavoiuy,  we  must  conduct  the  reader  back  into  the  middle  ages. 

Some  time  in  l2'iG  a  barque,  freighted  with  sheep  and  manned  hy 
three  Irishmen,  came  to  grief  upon  the  rocks  in  the  creek  of  Aiguillon, 
a  few  miles  from  Rocheiie.  The  neighbonring  fishermen  who  came 
to  the  relief  of  the  crew  succeeded  with  great  difficulty  in  saving  the 
life  of  the  master,  a  man  named  Wiilfam.  Exiled  upon  the  lonely 
shore  of  the  Auuis,  with  a  few  sheep  saved  from  shipwreck,  Walton 
at  first  supported  himself  by  hunting  aea-fowl,  which  frequented  the 
shore  and  neighbouring  marshes  in  vast  flocks.  He  was  a  skilful 
fowler,  and  invented  or  adapted  a  peculiar  kind  of  net,  which  he  called 
the  niffM  net.  This  consisted  of  a  net  some  tliree  or  four  hundred 
yards  in  length  by  three  in  breadth,  which  he  placed  horizontally, 
like  a  screen,  along  the  quiet  waters  of  the  bay,  retaining  it  in  its 
position  by  means  of  posts  driven  into  the  muddy  bottom.  In  the 
obscurity  of  the  night  the  wild-fowl,  in  floating  along  the  eurlhce  of 
the  waters,  would  come  in  contact  with  the  net,  and  get  tliemselves 
entangled  in  its  meshes. 

But  the  Bay  of  Aiguillon  was  only  a  vast  lake  of  mud,  in  which 
boats  moved  with  difliculty,  and  Walton,  having  arranged  his  bird-net, 
began  ix>  consider  what  kind  of  boat  would  enable  him  most  con- 
veniently to  navigate  this  sea  of  mud.  The  flat-bottomed,  square- 
sided  boat,  known  in  our  rivers  as  a  ptiiit,  and  on  the  Norman  coast 
as  an  aeon,  was  the  result.  Walton's  boat  tiad  a  wooden  frame  some 
three  yards  long  and  one  in  breadth  and  depth,  the  fore  part  of  which 
sloped  down  into  the  water,  in  the  form  of  a  prow,  at  a  slight  angle. 
In  propelling  the  boat  the  rower,  who  occupied  the  stem  of  the  punt, 
tnelt  on  his  right  knee  (as  represented  in  Fig.  149),  inclining  forward, 
with  one  hand  on  each  edge,  and  the  left  leg  outside  the  boat.  A 
vigorous  push  with  the  left  foot  gave  the  frail  boat  an  impulse,  under 
which  it  rapidly  traversed  the  bay  from  one  point  to  the  other. 

The  mussels  swarmed  in  the  httle  bay  ;  and  Walton  soon  remarked 
that  they  attached  themselves  by  preference  to  that  part  of  his  post  a 
little  above  the  mud,  and  that  those  so  placed  soon  became  fatter,  as 
well  as  more  agreeable  to  the  taste,  than  those  buried  in  the  mud.  He 
saw  in  this  peculiarity  the  elements  of  a  sort  of  mussel  culture  which 
might  become  a  new  branch  of  indiKtry.     "  The  practices  he  intro- 
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duced  '•ijs'\I  Costc  ■\\ere  bo  happlv  akitLH  the  i  junpnati 
ot  the  new  industry  that  aitei  a^ht  centuiieS  they  are  ''tiil  the  lulfs 
by  nhich  th  nth  latrimom  he  created  for  a  numerous  population 
1  governed  He  beems  to  have  apphpd  him-^eit  to  the  tntf-rpnse 
conscious  not  onlj  of  the  lervice  he  was  reiideung  to  his  conteiii 
p  lanes  but  desirous,  that  their  dtscendanta  should  rememler  bim 
kr  in  eieiy  instance  he  has  ^nen  to  the  appaiatuis  ^hieh  hf  invented 
tlf  1  1  1  ot  his  initial  letter  ^\       \itei  due  consideration.  ^\aIt(>u 


^^,  ^^«a^'-'^^^F-^H 


began  to  carry  out  his  des  gn  He  planted  i  long  range  of  piles 
along  the  bw  marshy  shore  each  pair  ftrmin„  a  letter  V,  the  front  of 
the  lettei  being  towaida  the  sea  and  eathlimb  diveioHiK  at  an  angle  of 
fort^  f\e  degrees  These  pests  v.  Rie  diiven  about  a  jard  asunder;  they 
were  about  twelve  feet  long,  a  x  feet  1  eing  above  water,  and  interlaced 
with  branches  wattled  together,  so  as  to  form  continuous  hurdles, 
each  about  two  hundred  yards  long,  which  are  called  louchais.  By 
the  assistanc^e  of  this  apparatus,  which  intercepted  spat  which  would 
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otherwise  have  been  swept  away  to  sea  hj  tiie  tide.  \\  altoii  iDini'^d  a 
magnificent  collectioa  of  iiinssels  ;  but  he  did  uot  ahaudon  liia  isolated 
piles.  These,  being  without  fasuiues  or  branches,  and  always  snb- 
merged,  arrested  the  epat  at  the  moment  of  emission." 

The  advantages  of  this  system  of  culture  adopted  by  the  Iiish  exile 
■were  so  obvious  that  his  Jieighboui's  along  the  shore  were  not  slow  to 
imitate  his  example.  In  a  short  time  the  whole  hay  was  covered  with 
similar  bouchots.  At  the  present  time  these  lints  of  hurdles  form  a 
perfect  forest  in  the  httle  creek.  About  two  hundred  and  thirtj- 
thousand  piles  support  a  hundred  and  twenty-five  thousand  fascines, 
wlôch,  according  fo  j\I.  Oo^te,  "bond  all  tlif   uiv  uiiAer  a  hiirvest 


which  a  squadron  of  ships  of  tlie  line  would  fail  to  float."  There  are 
about  five  Inmdred  of  these  bouchots  in  the  bay,  each  from  two  hundred 
to  two  hundred  and  fifty  yards  in  length  and  sis  feet  high. 

The  isohited  piles  are  without  pnhsadoes,  and  are  nni'overed  only  at 
spring  tides.  In  the  months  of  Febniary  and  March  the  spat  collected 
on  them  scarcely  equids  in  Kize  a  grain  of  lins^eed  ;  by  the  month  of 
May  it  will  he  about  the  size  of  a  split  pya  ;  in  Jnly,  a  small  haricot 
bean  :  this  is  the  moment  for  its  transplantation.  In  this  mouth  the 
houchotiers.  as  the  ujen  occupied  in  this  culture  are  called,  launch 
their  pants  and  proceed  to  the  part  of  the  bay  whtre  these  piles  are 
driven.     They  detach  with  a  hooh  the  ag^lomoi-ated  masses  of  young 
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mu  lU  wl  I  11  tliP\  .,ithLi  m  Liskets,  and  wirry  tlii'in  to  tlieiv 
iHDuchota  These  loucbuts  tLat  is  to  say,  the  piles  covered  with  faseiuea 
and  branches  aie  ut  four  diffeienfc  heighta,  Ibrming,  so  to  epeat,  fuur 
Htages  according  to  the  age  and  growth  of  the  mnssel.  Each  stage 
receives  the  moll  ise  suitable  to  it.  In  the  first  stage  of  its  esiateuce 
the  mus'iel  canu  t  endure  ex[Osure  to  tbe  uir,  and  remains  constantly 
under  water  escepi  at  tlie  period  of  spring  tides.  These  are  gathered 
m  sacks  nnde  ot  old  matting,  or  suspended  in  interstices  of  the  hasket- 
woil  These  immense  palisades,"'  says  M.  Coste,  "  cover  themselves 
with  blul  (lusters  of  mnssols  (Icv^'lopprl  bctiyccn  the  meshfs  of  their 
ti    iits         \t  tliift  tiiii.i  the  .-O'.'iind  row^  ^v:v  cleiiir,!  riWiU    t;t  make 


•^ 


room  toi  Toni^  r  ^  ncnti  ny  tb  mnsael  which  ni  longer  drea*l  the 
iir  lie  tian=poit«l  to  the  moie  aUancel  lo  cliota  which  lerann 
iljoiP  watei  iQ  Jill  tîde-<  wheie  thc^  stu\  tiU  tle-\  up  it  f  r  mailet 
wL  ch  usnallv  bai  1  en>,  after  ten  oi  twelve  montlia  ot  cultuie  i  the 
nioi     il  II  ct  1  bouchoti 

But  111  Older  to  ]iepaie  ftr  tl  h  consummation  the)  aif  ul  ected 
to  a  stcjud  and  even  a  tliiid  lemove  11  eit  is  no  longei  any  danger 
in  f-  lb ecting  them  to  the  an  for  mi  y  bo iis  From  this  they  pass 
to  I  fourth  btagp  teiiued  1  *  '/{Fig  1  1)  Tium  tins  ta^e  the 
full  „rown  mussel  i  i  movel  Inder  tl  is  system  ft  cnltuie  the 
repioduction  nui=!iii„   toUecting  and  preparing  for  maiket  aie  mile 
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simultaneously.  From  July  to  January  the  iiiuaJifl  trade  ia  in  full 
opei'atioii,  and  the  flesh  in  perfection.  From  February  to  April  is 
the  close  season  ;  their  flesh  is  then  poor  and  leathery.  It  is  also 
remarked  that  those  which  inhabit  the  upper  rows  of  the  wicker-work 
are  of  a  meDower  flavour  than  those  on  the  lower  ranks,  and  tiiat  the 
intermediate  ro\TS  are  an  improvement  on  those  which  are  buried  in 
the  mud,  althoagh  even  these  are  preferable  to  mussels  gathered  on 
the  sea  shore  in  a  state  of  nature, 

M,  Coste  gives  a  graphic  description  of  the  manner  in  which  this 
industry  is  carried  on.  "  Having  supplied  the  neighbouring  villages," 
he  says,  "  for  the  purpose  of  supplying  the  more  distant  cities,  the 
bouchotiers  land  their  pimts,  fUled  with  mussels,  which  their  wives 
carry  into  grottoes  hollowed  out  of  the  eliife  ;  there  they  clean  find 
piMsk  them  in  hampers,  baskets,  and  panniers,  for  conveyance  by  carts 
or  pack-horses.  They  depart  on  their  respective  jonrueys  at  night, 
so  as  to  reach  their  mai-kets  at  La  Rochelle,  Eoehefort,  Surgeres, 
Saiat-Jean-<VAngely,  Angoulème,  Niort,  Poictiers.  Tours,  Angers,  and 
Saumur,  at  an  early  honr.  A  hundred  and  forty  hoi-ses  and  ninety 
carts  make  upwards  of  thiity-three  thousand  journeys  annually  to 
these  cities.  Besides  this,  forty  or  fifty  boats  come  from  Bordeaux,  the 
isles  of  Ké  and  Olei-on,  and  ivom  the  sands  of  Oloniie,  making  an 
aggregate  of  seven  hundred  and  fifty  voyages  per  annnm,  distributing 
the  harvest  of  the  little  bay  at  places  where  horses  could  not  serve 
the  purpose. 

"A  bouchot,  well  iuraished,  supplies  annually,  accoi-ding  to  tlie 
length  of  its  wings,  from  four  to  five  hundred  charges.  The  charge 
is  a  hundred  and  fifty  kilogrammes  (over  three  hundred  pounds),  and 
sells  for  five  francs  ;  a  single  bouchot  thus  carries  a  harvest  ecjual  in 
weight  to  a  hundred  and  thirty  to  a  hundred  and  forty  thousand 
pounds,  equal  in  value  to  £100;  the  whole  bay  probably  yielding  a 
gi-oss  revenue  of  £480,000.  ITiis  figure,  and  the  abundant  harvest 
which  produces  it,  gives  only  a  slight  idea  of  the  ahnientaty  resources 
of  the  sea  shore  ;  and  every  pai-t  of  the  coast,  properly  adapted  for 
the  purpose,  could  be  turned  to  equal  advantage.  In  the  meantime, 
the  Bay  of  Aigudlon  remains  a  monument  of  what  one  man  may 
accomplish." 

While  commending  the  mussel  as  an  important  article  of  food,  we 
must  not  conceal  the  fact,  that  it  has  produced  in  certain  persons  very 
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grave  effects,  showmi*  that  for  them  its  flesh  has  the  offfcts  of  poison. 
The  ajniptoms,  commonly  olserved  two  or  three  horn's  iiitpr  the  repaat 
are   weakness  or   torpor    cinstnction  of   the 
throat  and  swelhng  of  the  head   act  >inpaiiietl 
by  great  thirst,  nausea,  tiennent  yomituigh  and 
eruption  of  the  skin  and  severe  itching 

The  cause  of  these  attack-,  n,  not  very  well 
ascertained;  they  have  m  turn  been  a  cubed 
to  the  presence  of  copper  piites  m  the  nei^h 
bourhood  of  the  mussel    to  Lertain  '.null  crabs 
which   lodge  themselves  as   parasites   m  the 
shell  of  the  mussel  ;  to  the  spawn  of  stir  fishes 
ot  medusse  that  the  mussel  may  h'i\e   swal 
lowed.     But,  probabl;    the  true  cause  of  this   ■ 
kind  of  poisoning  resides  m  tlie  predisposition 
of  individuals.     The  remedy  is  ier>  simple 
vomit,  accompanied  by  diinkmg  plentifully  of   ' 
a  light  acidulated  bevemge  ,,  _^  ,5     ,        ,    i  „  „   j 

The   genus   Pina,  so   called   by   LiniDens, 
fi-om  one  of  the  species  which  was  so  designated  from  the  resemblance 
of  its  byssus  to  the  aigrette  or  plnmelc^t  which  the  Eomaii  soldiers  at- 
tached to  the  helmet     Fiench  naturalists  name 
them  jiuitloiinean  fiom  then  ^nguIal  lesem 
bluiLC  to  a  diied  ham  (Fig>  1  >2  and  15-i) 
then  brown  smoky  colour  not  a  little  aidm^ 
the  lesemblance      This  shell  is  fibrous  horn\ 
very  thin  and  Iraî^le  compressed  regnlai  and 
eqmvalve  tnangulirly  jximted  m  front  loundoi 
truncated  behind    The  bmgeishnedr  stiii^ht 
and  luthont  teeth     the  h-,ament  m  great  pait  i 
internal  occu|ieB  more  than  hall  tlic  aiiteiioi 
half  of  the  dorsal  ed_,e  oi  the  fehell  loiraurg  r 
stnight  elong  ited  fossette 

The  ^nmial  is  thicl  elongated  uith  mantl 
open  behind  piespntnig  a  eonual  iuiiowcd 
foot  beaimg  a  considerable  byssus  ' 

The  Pin»  are  iound  in  ahnost  rveri  sei  and  it  viuoua  depths 
they  are  umstautly  attacliid  by  theu  byssns  and  m  a  leiticd  position 
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the  larger  side  ol  Ihrn  shell  heing  npperoiost.  They  assemble  on 
Kamly  botloms  in  n  usiderahle  mimbei-s.  The  byssns  lias  in  all  ages 
li\eii  the  attention  of  tlie  JleditexTaiieaii  liaher- 
iiieii  upon  these  curious  shells.  With  its  tuft  of 
fine  Mlkv  hairs,  six  or  seven  ineliea  in  length,  an<l 
its  fine  reddish-brow  u  colour,  articles  ot  luxui-y 
are  ioimed,  which  are  often  mentioned  by  the 
Latin  writers.  The  threads  of  the  Iijesus  which 
are  remarkable  for  their  unalterable  colour,  were 
formed  by  both  Greeks  and  llomans  mto  a  fabric 
tt  which  there  is  nothing  analogous  in  the  world. 
The  Maltese  and  Neapolitans  still  fashion  soft 
tissues  from  it,  but  the  stuffs  so  manufactured  are 
pure  objects  of  curiosity. 

Twelve  species  are  described  as  living  in  the 

nevei-al  seas.   Pina  ndlnlis  (Fig.  155),  the  hyssas 

^  \swa  ']*.)'  '       "^f  which  was  employed  in  the  ancient  Neapolitan 

industry,  inhabits  the  sbores  of  the  Mediterranean. 

Pnwi  Jmllata,  Swamson  (Fig.T[154),  is  also  a  well-known  species. 

The  pond  mussels,  AnodmiUi,  are  found 
in  lakes,  rivera,  and  seas  of  almost  every 
region  of  the  glolse.  Their  shells  are 
TOunded  or  oval,  genei^ally  very  thin,  re- 
gular, and  equivalve,  not  gaping,  the  hinges 
without  teeth,  whence  their  name  from  the 
Greek,  oSoi/roç,  without  teeth.  These  shells 
aie  nacred  inside,  but  very  plain  ;  their 
external  epidemiiu  being  of  a  grave  tint  of 
greenish  black. 

'X.h&Anodonfaeij<inea(Si^'ni  Pl  XYI  ) 
11  bioid,  deep  and  hght  iiid  is  sometimes 
employed  for  skimming  the  cream  oif  milk 
'Tlie  genus  is  dmded  into  man>  f,ioups 
the  piincipal  forms  ot  which  aie  lepresented 
m  Pi   \M 

b  I,  I      p     n  1 1  s  n  1  n  The  liver  muftoelc    I  luo    au    like  the 

'        0    I"   )  Anodontas,  foimd  m  the  muddy  bottoms  of 

all  countii  ■«     J  he  animal  reseinUei  the  Anodt  nta  but  the  «hull  pie 
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^iita  1  tootliol  liuif^p  iht.  lowei  inn.  uf  tli  mi1\l  is  juli  m«  Imt 
sliadeil  with  purplisli  \ioIet,  copreous,  and  irid-".!  eut ,  the  anterioi 
face  1'^  of  a  green  colour,  whiuh  varies  iiom  tender  to  blackish  f^reen 

Among  the  Pi>''Cie«  loraid 
m  Eiiropeaa  '«as  may  he 
noted  the  lîbme  mnssel  i 
laige  specieSj  the  mwre  ol 
which  la  employed  foi  or 
namental  purpose'^  L  mo 
Iiitoiiihi  jCa\ier)  repre- 
sented m  Tig  1  )h,  iiiid 
the  piintei  s  mmscl,  L  mo 
futoiiun  (Fig  1j7),  em 
ployed  in  the  arts  to  cou- 
taiu  certain  colonrs.  Those 
known  as  the  river  mns-icls 
are  leathery,  of  an  insipiil 

taste,  and  scarcely  eatahli!  :  '     '      ''    '       ' '' 

the  finest  species  are  found  in  the  great  Amerjciin  rivers. 

lis,  as  we  have  seen,  ])todaee  paavls  of  moderate  value    Lin 


who  wa=!  awart  ot  the  oiigm  oi  the  Pmtalnif  p^iils  and  of  pearls  in 
goneml,waH  alai  inare  ot  tht  pos^hihtj  ot  piohn  lu^  tliciii  infifnially 
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irom  varions  tii  lliis  s  He  sug^psted  bimgiii.,  t  getliei  i  nunilei  ot 
musÊeli  iieieing  liile^  in  then  =(hella  witli  an  aug^t  m  ordei  to  jro- 
dncp  a  wDund  md  afteiwards  pack  thpm  tor  tiie  or  six  ^ears  to 
gi\e  tlie  peail  tiiup  to  form  The  Swedish  Go^erament  consented  to 
tiy  the  e\j)tnnient  <md  long  did  eo  m  seciet  ]eiils  wcie  produced 
but  they  were  of  no  value  and  the  enteipU'se  was  ihaiidoued  ai  un 
succesitul 

Scottiih  pearls  were  muth  celehnted  m  the  middle  aiies  and 
between  the  yetii  1701  and  1784  pewls  to  the  v^l^le  ot  4,10  000 
were  =!cut  to  London  fiom  the  rivers  Tay  and  lali,  'and  the  tiade 
carried  on  in  the  corresponding  yeara  in  the  present  century,"  says 
Mr.  Bertram,  "is  far  more  than  double  that  amount."  The  pearl, 
according  to  Mr,  Bertram,  is  found  in  a  variety  of  the  muasei,  which  is 
characterised  by  the  valves  being  united  by  a  broad  hinge,  and  having 
a  strong  fibrous  byssus,  with  which  it  attaches  itself  to  other  ehells,  to 
rocks,  and  other  sohd  substances.  "  The  pearl  fisheries  of  Scotland," 
he  adds,  "  may  become  a  source  of  wealth  to  the  people  hving  on  the 
Jaxge  rivers,  if  prudently  conducted."  Mi-.  TJnger,  a  dealer  in  gems 
in  Edinburgh,  having  discerned  the  capabilities  of  the  Scotch  pearl 
ns  a  gem  of  value,  has  established  a  scale  of  prices  which  he  gives  for 
them,  according  to  their  size  and  quality  ;  and  it  is  now  a  fact  that 
the  beautiful  pink-hned  pearls  of  our  Scottish  streams  are  admired 
beyond  the  orient  pearl.  Empresses  and  queens,  and  royal  and  noble 
ladiep,  have  made  large  purchases  of  these  gems;  and  Mr.  Unger 
estimates  the  sum  fmid  to  pearl-finders  in  the  summer  of  Î864  at 
£10,000.  The  localities  successfully  fished  have  been  the  classic 
Doon,  the  Forth,  the  Tay,  the  Don,  the  Spey,  the  Isla,  and  most  of 
the  Highland  rivers  of  note. 

Among  molluscs,  the  genns  Tridaenm  fnmish  the  largest  shells 
known  among  Acephalous  Molluscs.  The  historian  of  the  wara  of 
Alexander  the  Great  speaks  of  oysters  inhabiting  the  Indian  Ocean 
which  were  more  than  a  foot  long  ;  these  were  probably  Tndaenm, 
the  shells  of  which  were  most  likely  to  be  seen  by  the  Macedonian 
conquerors.  The  valves  of  Tridaaui  gi<)an  are  sometimes  found  a 
yard  and  a  half  in  length,  and  weighing  five  hundred  pounds.  Mag- 
nificent examples  may  be  seen  in  the  church  of  Saint  Sulpice,  Paris, 
where  they  hold  the  holy  water.  These  beautiful  shells  were  the  gift 
of  the  Venetian  Kepiiblie   to  Francis  I.     Under  Louis  XIV.,  the 


d  by  Google 


db,  Google 


a  b,  Google 


t,uiL  Lai  gUtt  liad  tln.ni  i  leseokJ  tu  t!ic  lIiuicIi  t  Suii  t  bulpi  e 
wheie  tbej  are  used  as  fonts  ior  lioly  wat<?r  Anrtlier  [air  are 
exhibited  in  the  oLnrcb  ot  Saint  E  lala  it  Moutpeler  lut  iiiiii,ii 
amallpi  m  Rize  The  shells  of  Tulaiiiti  aie  ftimel  as  represented 
11)  Pl  WII  ot  tliiec  acuto  angles  festoontd  on  tlieir  edge^  by 
broa<l  «des  biisflm^  w  th  white  scales  The  binges  ha,vp  two  teeth 
the  ligament  is  elon^ted  and  externa! 

Th  anin  al  of  T    1  en     s  re  n  rkalle  for  ts  fine  eolo  rs     T    lacia 
btjram        of  a  hea  1 1  1  Hue     o  nl  the  edg  ^el  thro  gb  a 

shade  ot  ve  y  pale  blue  Mo  e  n  tl  e  te  or  a  row  ot  nail  moi  ns 
of  a  vellowi  h  green  tl  e  c  nt  e  til  n^l  t  v  1 1  -with  brow  ab 
long  tudinal  j  u  ct  red  1  es  We  hav  t  tla  moment  beloie  on 
eye     say  the  travelle  t.  Quo}    nd  Ca  n    1     one   1  tl     most  charm  ng 

pecta  les  that  can  he   see     when   at    a    Ittle    le]^tl     ben  ath  tl 
s  riace  a  n  mber  of  the  e  an  mais  1  s(  1  y  tl  e  1  r  U  ant  velvety  colours 
a  d  var^  n    shades  ot  the  t  &nl  manne  p  rterre       As  we      n    uly 
p    ce   e  tie  gaj  ng    pe    ng  of  fie  valyes  we   n  y  magi  e  tt  our 

elves  what  s  ts  fi  st  as{  e  t  Tl  e  n  antte  of  the  i  il  s  do  ed 
ad    ml  le     ts  eJ^,      are  swoll         nl    e      tel  e    li    ts    lolo 

c  rcumieren  e  n  such  a  manne  as  to  le  ve  only  three  e  ^  small 
ope  ngs — tvo  n  tl  e  p[er  pa  t  tie  one  se  es  the  pinjose  ot 
d  schar^j  ng  tl  e  j  roduct  of  d  ^est  on  tl  e  othe  ^  v  s  ent  n  e  and 
exit  to  the  water  nccessarj  to  esp  ratory  purposes  The  th  J 
01  ening  is  n  the  lower  part   t  the  hodj  and  t  ^     t  leav  j  e 

ior  the  i  assage  f  tl  e  f  ot  1  cb  e  m  and  u  ro  u  le  1 
an  ample  tuft  of  b j  s  dil  iib  e 
ided  by  ths  silkv  t  ft 
tl  e  animal  ttaehe  ta  If  to 
tl  ocks  tni  s  spenls  ts 
we  gHy  shell  fron  tien      It 

t  s  ntendeil  to  e  n  tl  o  e 
attached  to  the  d  &  f  the 
rock  t  s  es._ary  to  t 
tl  e  CO  d  t  tl  e  ten  lono 
I'^ss  bywlbt  111 
s  pe  de  1,  w  th  a  hatch  t 
All  tl     T    lanp     e  nlab 


tl 


/J 
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aiil  1)  no  iiKaii^  ol  au  _,i  abl  llii  iii  is  i  .,tLitiLs  un.  tu  tlit 
poor  luduiis  Tlie  aci.  miaiiyiii^  icpreaentatioiis  <  t  li  latun  spia- 
mwia  (¥iSfi   1  )h  and  IjJ)  will  con\ej  a  general  idea  ot  the  ^emis 

111  the  small  faimlj  of  wliicli 
we  lia\e  made  the  Tnilauna 
''"  ^'  ~    ,      I  ,;^  » —   1  ^     the  representative,  as  ^\ell  as 

s.  J-        m   '^me   preceding    firmTipq 

^■^  tilt  mantk  of  tlic  animal  is 

,  iiioK    01   le  s   laigely   optn, 

but  neier  with  such  a  pio 
~— -  longation  as  to  form  tubes    In 

tlieC'«r?;'((Ks  now  under coii 
ti!-  lao  iiidaciti^i  am-,  u  I  iLid  (I  lun  k)  guJeratiOD,  m  ivell  as  Donax, 
Teïlina,  and  Vena%  the  lespiratory  oigans  are  somewhat  modified,  so 
aa  to  adapt  them  to  the  hibits  of  the  animal.  All  these  molluscs 
live  bntied  m  the  nmd  or  sand,  and  tiio  great  tubes  issaing  from  the 
mteiioi  of  tlieu  bodips  biitig  the  atmospheric  aii'  into  communication 
with  their  lespnatoij  oigan — namely,  the  hunchial  haves. 

The  Canhum^,  so  called  tiom  the  faucied  resemblance  which  most 
of  the  shells  bear  m  shipe  to  a  heait  {KapBîa),  are  abundantly  diflusetl 
m  every  sea      'ITic  shell  is  LOiives,  as  we  see  in  0.  hums  (Fig,  100), 


some  wbat  heart-shaped,  equivalved,  the  edges  dentate  or  corrugated, 
the  hinge  furnished  with  four  teeth  upon  each  valve.  The  accessary 
ornaments  vary  witli  the  i^pecies,  some  being  smotith,  as  in  C'anlmm 
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Greei'hiiuliriun,  Oliemiutz  (Fig.  Hil)  ;  irtlieis,  iiml  \>y  far  tlie  <:;reater 
niimljer,  iiru  furnished  witlx  regular  sideSj  generally  ohtnae,  sometimes 
in  ridges  diverging  from  tlie  point  and  armed  with  stmiglit  or  cnivtd 
spines,  nrrauged  in  the  oiMeat  manner,  as  in  Cuvdiiiiii  «ndndiiui 

(Fig.  mil 

In  C.  hiaiis  ("Fig,  Ifj**),  the  mantle  baa  a  larpe  opening  in  front, 
fringed  anteriorly  with  papilht  in  the  form  of  tentacnla;  the  in- 
habitant of  the  ahell  has  a  very  large  foot,  \vith  a  Ix-nd  or  knee  near 
the  middle  ;  itt'  mouth  is  transverse  and  funnel-shaped,  aul  fumiNlied 
with  a  triangular  ajipendage.  One  of  the  j>eculiiiritiea  in  the  organ- 
ization of  thi'se  molluscs  is  its  direct  connection  with  their  mode  of  hie, 
111  abort,  thewe  molluscs,  which  most  commonly  live  on  the  sea  shore, 
and  buiy  themselvei  in  the  sand  to  the  depth  of  four  or  five  inches, 
aiu  enilled  to  Ireathe  to  lra\  i\at'r  for  theii' nourisliment,  and  also 


J<i 


^^,, 


to  throw  off  the  products  of  digo^^tiuii  1  j  L  n  lu^  the  mantle  [  lolonged 
into  two  tubes,  the  orifices  of  which  retch  to  the  suiltœ  oi  the  soil 
By  means  of  these  feet  and  an  estrimely  cmious  organ  ot  loccmotion, 
the  Cardiums  can  at  will  issue  from  their  holes  and  le-eiiter  them 
The  fishermen  of  the  sliore  easily  lecognise  the  jne'ence  oi  tlie'-e 
animals  by  the  little  jets  of  water  which  they  tbiow  up  thiou^h  the 
sands. 

These  molluscs  are  found  in  eveiy  sei  on  the  globi  and  under  ail 
latitudes.  Many  of  them  belong  to  our  own  and  the  Frfuch  coast'! 
where  they  are  eagerly  sought  for  by  collectors,  as  well  is  for  food 
The  flesh  of  the  animal,  however,  is  toiiaceous,  and  little  esteemed 
The  species  most  common  on  the  littoiid  ot  the  Atlantic  is  Caidium 
f-ilulm  (Fig-  Hi'"il.  its  white  or  fawn-coloural  sliell  bemg  hollowed  out 
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into         a  J  t   euti  1       w    fo  ming  so  many  corrngateil  ripples  on 
its  side 

Ca   I  cost  t       (F      It-i)  is  an  exotic  species  wliich  inhabits 


tlie  coiiat  ot  (.  nu  e  anl  tl  e  Senegal,  the  shell  of  "hicli,  white  and 
fragile  8  m  cl  so  ght  alter  by  coUectoi's,  nail  brings  a  high  price 
^  he     the   t  v      alves  be    dentifial  as  belonging  to  the  same 

individual. 

Along  the  shores  of  the  Cliannel  and  in  the  MediteiTanean  there 
are  few  bivalves  more  abundant  than  the  several  species  of  the  genus 
Donax.  They  live  near  the  shore  in  shallow  water,  burying  them- 
selves perpendicularly  in  the  sand.  They  have  the  very  singular 
habit,  considering  their  apparent  helplessness,  of  being  able  to  leap 
to  a  certain  height  and  then  project  themselves  ten  or  twelve  inches. 
This  may  often  be  witnessed  in  the  case  of  indiriduals  left  by  the 
reti'eating  tide;  if  seized  by  the  hand,  and  attempts  are  made  to 
disengage  them  from  the  sand,  they  continue  to  impress  on  their  shell 
a  sudden  and  energetic  movement,  aided  by  the  elasticity  of  their  foot, 
which  is  at  once  decisive  and  angular. 

The  shell  of  the  Donax  is  nearly  tiiangular  m  shape,  compressed, 
longer  than  it  is  high,  regular,  equiralve,  not  equilateral  ;  the  hinge 
with  three  or  four  teeth  on  each  valve. 

The  animal  is  slightly  compressed,  and  more  or  less  triangular.  Its 
mantle,  which  forms  two  symmetrieal  lobes  enveloping  the  body,  is 
open  pretty  nearly  in  all  its  extent,  but  is  united  posteriorly,  and 
terminates  in  two  syphons  or  nearly  equal  tubes,  as  in  Fig.  128, 
p.  323.   One  of  these  tubes  serves  the  purpose  of  respiration  :  it  is  the 
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hroi  ]  I  i/ph  n  ilie  otl  tr  sllvio^  i\ii  puipo'-i,  of  electing  tlie 
proJuets  ot  digestion  11  teimed  the  anal  tulie  Tlie  tentacles  oftLe 
bronchul  tnlje  =eem  to  be  jto&sessel  ul  exf^nisite  sentibilit\      Wlien 


touched,  the  animal  draws  ia  its  syphon,  and  only  puts  it  forth  anew 
when  the  danger  has  passed.  The  aperies  of  Bonax  are  very  nume- 
rous, especially  in  the  Asiatic  and  American  seas.  Among  the  European 
species  we  may  mention  Donax  rur/osiis  (Pig-  K)-^)  and  Bonax  deti- 
tieulaius  (Fig.  JCC). 


N  \t  t  -Pc  1  iturihate  rank  the  genus  Tpïïut  i 
man)  b^eces  ot  \e  y  mmite 
si"  ell  all  remark  \ble  f  r  the 
beaity  ot  foim  ail  foi  their 
bidhmt  aul  "v  iiel  lo  rs 
One  ot  the^e  called  the  Rising 
STin(Ti:Sina  »a(îi«f«), isitpie- 
PentedinFig.lG7.  TlieTellinas  1 1.  <.     i  m^    -e'  0'       i 

are  found  in  everj-  sea  ;  the  French  coast  furnishes  many  species 
examples,  TelliiHi  virt/aia  (¥ig.  I(î8)and  TtUiiiu  •mlphureaihtimaick) 
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(Fg    H  ))      I     r       10  Til  mi  donaeina  is  rejireseiitei.1  with  ite 
t    0     t  1  t  l)f  1 1 


Tie  ea^ect  e  e  e  of  I  s  mil  f  i///ieieao\\etheu  mjtUo! 
m  a  to  the  I  a  ty  f  tl  ir  shells  which  aie  Jistm^ished  foi  the 
1  ance  ot  f  m  a  1  a  ty  of  colouring  mth  which  the  shell  is 
n  m    ted      Tie  jhaheof  'size  to  small  hke  then  congeneiN 

ml  b  t  ev  ry  ea  they  a  e  found  in  e\eiy  lej^ioii  ot  thf  globe  moie 
th  a  1  ulied  anl  htty  pe  ea  bemg  knoftn  The  shell  is  elliptic 
n  lo  n  the  Iv  m>oth  t  dtpJ  '^pmj  tnil  laiuelbu  li!e  thjse 
f  I.  rh  m  a  1  Don.  Like  the'^e  they  liiiy  theniseUea  in  tlie 
=anl 

■\.n on     th      at  le      1  species  man>  it  them  are  extremelj 

nil  m    1  It    It     b   coUed  IS  in  con&ec[nence  of  then  ^eat 

beauty    In  the  pnncipal 
porta  of  France,  Venus 
verrîicosa  (Fig.  171),  and 
another  species  known  in 
the  Hoiith  of  Fi-ance  under 
^'  the  iiitme  of  CloYÎsse,  are 
\-s^  eaten  there  like  oysters. 
*^^1".  Preparftl  with  fine  herb*, 
the  clovisse,  we  have  M, 
Figuiers    authority   for 
saying,  is  not  to  be  de- 
'    '"  spiaed.     "We    may   be 

believed  also,"  he  adds, 
"if  we  add  tliat  nothmg  is  more  delicious  than  to  eat  the  living 
clovisse  torn  from  the  rock  of  the  Pliara  of  Lake  Thau,  when  the 
Mediterranean  sun  of  a  day  in  winter  is  shining  down  upon  us,  the 
heart  rejoicing  hi  its  twentieth  year."  In  Pl.  SVIII.  some  of  the 
principal  species  are  represented,  along  with  some  of  the  moi-e  remark- 
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itblu  ypOTL'S  i)f  <Jijther<:a.  In  "1 1^  17  *  ft.  li  n  t!  i  k^  tiith  [i  ik-iUliI 
shell  of  C'^Me/'ett  ^eoi/n'j)/(!  «  to^tthi  H  tl  tljr  iiiinnl  ii  its  ii ttuijil 
connection.  i'iimuj-^ 

The   last   seutiDns    of  '^"'''"'^1^ 

Aceplialoiis        Molluscs  ^r  """^^^  "^i 

which  we  shall  notieo  are  \,  W^     ^ 

the  Solens,  PhoLwles,  and 
Teredos,  whicli  have  re- 
ceived from  Cnvier  ths 
common  designation  of* 
Aee^phales  renfermé.  The 

kind  of  life  of  these  mollnses  is  most  singular.  Not  only  do  they  hurj' 
themselves  in  the  sand,  as  those  do  of  which  we  have  heen  speaking 
—  they  even  excavate  a  dwelling  for  themsôlves  in  the  solid  rock  of 
hardest  stone,  and  even  in  wood.  They  may  be  called  mining  or 
boring  mollnscs — their  labonr,  incessant,  obstinate,  alow,  silent,  and 
hidden,  olten  causing  terrible  ravages  in  tbe  constructions  of  man. 

Tlie  Solens,  or  Eazor-fisb,  are  easily  recognised  by  their  elongated 
shell  gaping  at  both  extremities.  These  mollnscs  live  buried  vertically 
in  the  sand,  a  short  distance  from  tlie  shore  ;  the  hole  which  they 
have  hollowed,  and  which  they  never  quit,  sometimes  attains  as  much 
as  two  yards  in  depth  ;  by  means  of  their  loot,  which  is  large,  conical, 
HwoUen  in  tbe  middle,  and  pointed  at  its  extremity,  they  raise  them- 
selves with  gi'eat  agility  to  the  entrance  of  their  hole.  Tliey  bury 
tliemselves  rapidly,  and  disappear  on  tbe  slightest  approach  of  danger. 

When  the  sea  retires,  the  presence  of  tbe  Solen  is  indicated  by  a 
small  orifice  in  tbe  sand,  whence  escape  at  intervals  hubbies  of  air. 
In  order  to  attract  them  to  the  surface,  the  fishermen  throw  into  the 
bole  a  pincb  of  salt  ;  immediately  tbe  sand  becomes  stirred,  and  the 
animal  presents  itself  just  above  the  point  of  its  shell.  It  must  be 
seized  at  once,  for  it  disappears  again  very  quickly,  and  no  renewed 
etfoiis  will  bring  it  to  the  surface  a  second  time. 

This  shell  has  by  some  been  compared  to  a  knife-handle  ;  by  others 
to  a  razor,  which  has  become  its  popular  name.  It  is  a  thin,  trans- 
parent, loug  and  slender  equivalved  bivalve,  with  parallel  «Iges,  gaping 
and  truncated  at  both  extremities.  The  tints  are  rose-coloured,  bluish 
grey,  and  violet  ;  the  valves  slightly  covered  with  an  epidermis  of  a 
gi-eenisb  brown. 
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The  anmui  wliicli  Im  in  tLis  tkgiut  dw.ilin^  in  tin  iaiu  ol 
an  elongated  c\lui(lfi  Its  mantle  i^i  clo^eJ  in  it^  whole  kii^tb 
and  onl)  open  at  the  ends  at  one  -tide  lor  tLe  jjassage  of  the  tood 
and  at  the  othei  lor  tlie  passage  oi  a  tube  formed  of  two  sjphons 
united  together  This  cunoiw  shell  the  valions  ipecies  of  which  ait 
represented  m  Pl  \I\  are  known  a.i  lazoi  fash  sabie  fish  and  othei 
names  whidi  m  shik  if".]  prti  mlicitf  the  pecnlnr  ionu  ot  the  shell 

lathLliiI    1      s     hi  i    nil      li    1j   11  >t    mh  Lni\  thuiiLhL 


in  the  sand  like  the  Solena  and  then  LJii^wiei  Lut  tney  iii*  ittiie  m 
some  mysterious  way  to  estaiate  for  themselves  a  dnelhng  in  ai'gil- 
laceous  locks  and  even  in  haider  stone  Ihe  engraving  represents  P. 
dactylus,  which  has  hollowed  itself  a  home  out  of  a  block  of  gneiss. 
This  dwelling  is  a  cell  just  deep  enough  to  contain  tlie  animal  and  its 
shell,  as  represented  in  Fig.  173,  To  excavate  its  cell  at  the  bottom 
of  one  of  these  gloomy  retreats  seems  to  be  all  that  the  animal  lives  for. 
To  ascend  to  the  summit  or  sink  to  the  bottom  of  their  narrow  dormer 
window  maies  up  all  the  accidents  of  existence  to  these  sti-ange  creatures  ; 
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they  are  bom  to  dig  thdu  grave,  and  tlierc  they  (he  hi  the  groove  of  a 
rock.  What  a  profound  rnvstery  doea  the  organization  of  animal  life 
I  ^e  t  Wh  t  tl  ht  1  t  ih  1  f  1  thee  1  ttl  I  ik  t 
b  Im        1    t  th    b  tl»       f  th         t  rs   1  nned     p     t       Uy  m 


all  ry   i    to 
H   n        tall 


h      dptl 
11  -cil   1  1 

Ph  ladT       i         w  fl  tl 


F     what  w       th  y 
1  tl        Urn 


th    h     t    f  ih 


Tl 

n  t 


t  h  h    1   It 

m    tl         t   tl 
pe  teetlyk 
th      hi]  d 
A    ph  I       Ml 

ae     to  ilac     I 

hU     L 


tl     t 
Th      h  11 
1      1 
t    n  2 
m   1  tl 

ly  th 


I      t     In  t 

tablyfi  m   th 
1         wh  h  1  1 L 
wthth  mult     1 
th    tw       d  na  y      I 
this  h  Up         t        t 
1  mall     th      th   t 

and  1  lae  1  th    1  as    e- 

p  ese  ted  m  FM     d    Ij!     (F 
1  4)    p  wh  1    w    11  n  I  t 

th       w  tl     t     1     po 

1       1       M 
11       I  1  w       > 
t       Iwl  t       Tl 
k     h  k     1        ted   fl    !  J  b  1v 
t     1        tit        Nedl     tw 
th        h  f     h   h  tl         te         essary  f      th 

mm  1       1      b  Î       1   J    ted  th        h  th     th 
pe  th    mantl  ythk     dshtft     p 

"W   Ift         f  t  tj        3    G  11  h  111  1 

sistin     J  t  manifest   g  t       h  m  t        t  tl         tim  ly  1  t    bin     by 
ess       paemodi        t     t         f  tl  h     11  w  vib  1 

accompanied  with  a  forcible  Jet  d'eau,  a  polit«  squirt  of  searwater  into 
our  face  ;  wliile  at  each  contraction  hi  length  the  base  swells  out,  till 
the  compressed  valves  of  the  sharp  hLoII  threaten  to  pierce  through  its 


1  \ 


By  what  means  do  the  Pholades  contrive  to  hollow  out  their  cell  ? 
What  implement  do  they  employ  in  their  very  limited  space  ?     This 
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has  long  puzzled  philosopliers.  The  animal  was  supposed  by  some  to 
secrete  an  acid  wliich  dissolved  tlie  stone  and  other  substances  lïut 
how  could  this  be  done  without  dissolviug  the  shell  ?  De  Blainrilie 
thought  that  a  simple  movement  of  tlie  sliell,  incessantly  re]ieated, 
would  suffice  to  piei'ce  the  stone  macerated  by  the  water  inhaled 
through  the  breathing  appai-atns.  Experiment  proves  that  this  ex- 
planation ia  the  correct  one.  Mr,  Eobertson,  of  Brighton,  exliibited 
living  Pholades  in  the  act  of  boring  throngh  masses  of  clialk  :  "  A 
hving  combination  of  three  implements:  a  hydi-aulic  apparatus,  a 
rasp,  and  a  syringe."  "  If  you  examine  these  living  shells,"  says  Goase, 
"  you  will  see  that  the  fore  part,  where  the  loot  protrudes,  is  set  with 
stony  points  arranged  in  transverae  and  longitudinal  rows,  the  former 
being  the  result  of  elevated  ridges,  radiatiug  from  the  hinge,  the  latter 
that  of  the  edges  of  successive  growths  of  the  shell.  ïhese  points 
have  the  most  aceiu-ate  resemblance  to  those  set  on  a  steel  rasp  in  a 
blacksmith's  shop.  It  is  interesting  to  know  that  the  shell  is  pre- 
served from  being  itself  prematurely  worn  away  by  the  fact  tliat  it  is 
composed  of  aragonite,  a  substance  much  harder  than  those  rocks  in 
which  the  Pholaa  burrows.  The  animal,"  Gosse  adds,  "turns  in  its 
bun-ow  from  side  to  side  when  at  work,  adhering  to  the  interior  by 
the  foot,  and  therefore  only  partially  rotating  to  and  fro.  The  sub- 
btanceisabiadedintheform  ot  ahnepowd  r  which  ia  gradually  ejected 
trom  the  moutli  of  the  hole  b^  coutiaction  of  the  bronchial  syphon." 
The  Pholades  are  met  with 
im  eveiy  e^  shore,  and  are 
pkntifnl  in  the  Cliaimel  ;  on 
tli  French  coast  they  are 
<.  xlled  Bails,  and  sought  for 
then  hue  flavour.  As  examples 
of  the  genus,  we  may  quote 
PJiolns  dadijlus  (Fig.  174)  ; 
ritolas  ciimMa,  found  in  the 
<  hannel  and  m  the  Atlantic 
Ocein  which  lives  buried  in 
the  mud  oi  m  drcayed  wood  ; 
TJioIi  erispaia  (Fig.  175), 
I  (pi/iac  (I  (Fig.  I7f));  and  I'hulaa 
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Besidti  tlii=!  cnnous  piopciti  ot  loimg  and  Irarrowii:^  m  ilit 
hollows  ot  A\ood  and  stone  the  Pholade^  pos=ies^  another  important 
cliaiictei — tliat  of  phosphorescence  The  hodie?  oi  many  genera  of 
Mollufca  have  the  proi>eiiy  of  shmiug  in  the  daik  hut  none  emit  i 
light  more  hiilhant  than  that  ot  the  Pholades  Thosi,  who  eat  the 
Phohdea  in  an  uncooked  st'ite  (which  1^3  by  no  means  rire  for  the 
ilavoni  of  Ihe  molhisc  dop'^  not  lequne  the  aid  of  cooking  to  lender  it 
palatable)  wouM  appeii  m  the  daik  as  if  they  had  swallowed  phos 
phoiU'^ ,  Piid  the  fishermin  who  m  a  spiiit  of  economy  snppfd  on  this 
mollnfc  m  the  daik  vvonld  gne  to  his  little  ones  the  «petticli  of  1 
tite  eater  on  a  small  stale 


Ihe  prforations  ptodueed  m  stone  h)  the  Pholides  have  hctoine 
impoitant  evidence  m  a  geological  sense  In  many  conntnes  theie 
were  evident  signs  of  a  consideiahle  smkmg  of  the  earth  But  in  no 
plate  is  the  evidence  of  thw  so  clear  as  in  the  monument  ot  high 
antiquity  on  the  Pozznolan  coast  known  as  the  Temple  of  Sttapi» 

In  f.j>tikiiig  of  the  cultme  of  ojsters  hy  the  Eomans  we  had 
oceafaon  t«  mt-ntiou  thu  disappearance  of  the  Luciin  Laku  and  its 
leplauement  by  an  enoimous  mountain  the  Monte  Nnovo  Isow 
Poz/uolo  13  situated  at  the  foot  of  Monte  Nuovo  We  need  not  add 
that  the  whole  neighbonihood  is  lolamic  Pozzuolo  touches  on  the 
Sollilen'a  on  the  I^ke  Avemus  and  is  not  tai  fiomYesuvins,  and  in 
tliL  Ibi-^  is  tin  monument  of  othd  dais  eironeousl^  called  the  Temple 
otSiiipis  Iumilit\it«i  m  t  [II  1  ilh  ,  tlKUinl  tstihlishmatt. 
(stdht-hed  tui  its  miiii  id  «  it(  1  dtb  n^li  ili  «nil  has  i^ierd  to 
(rill  it  a  tem^Je. 
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However  that  may  be,  tbe  Inulding  has  iietn  iiriih  lf\plW  h^  the 
hand  of  time,  aided  by  the  hand  of  man ,  and  the  i  urns  now  consist  of 
three  magnificent  marble  columns  of  alwnt  lortj  feet  high  Bnt  the 
carious  and  important  fact  is,  that  these  three  columns,  at  aliont  t^n 
feet  above  the  surface,  are  iiddled  with  holes,  and  lull  ot  cavities  bored 
deeply  into  the  marble,  and  the^e  borings  oecupj  the  space  of  thi-ee 
feet  on  each  column.  The  cause  ol  tiiese  perfoiations  m  no  longer 
doubtful.  In  some  of  the  cavities  the  shell  ot  tlie  operatoi  is  etill 
found,  and  it  seems  settled  among  naturahsta  that  it  belonf>s  to  a 
species  of  Pholas,  although  M  Pouchet,  a  naturahst  of  Eouen,  denies 
this  :  "  As  far,"  he  says,  '  as  I  have  lieen  able  to  judge  from  the 
fragment  which  I  esti^acted  from  this  temple,  whith  i&  destitute  of 
the  hinge,  it  is  inflnitelj  more  piubable  tbat  this  moUu'-c  h  a  s^jecie-i 
of  the  genes  (7oTOffis^/j«(7t(  '  In  spite,  however,  of  M  Ponebet  s  seep 
ticism,  tlie  mass  of  evidence  is  opposed  to  hi-,  theory 

Thei-e  are  two  modes  of  esplammg  the  tact  to  which  we  haie  called 
attention  To  enable  the  stone-boring  molluscs  which  live  only  in 
the  sea  to  escalate  this  marble,  the  temple  and  columns  mnst  have 
teen  buiied  several  tathoms  deep  in  sea^water.  It  is  only  in  these 
conditions  that  the  boiers  could  have  made  an  incision,  and  lahoured 
at  their  ea'-e  in  the  marble  column. 

But  since  the  same  traces  of  perforation  are  now  visible  ten  feet 
above  the  sur&ce,  it  follows  that,  after  being  long  immersed  under  water, 
the  columns  have  been  elevated  to  their  present  position.  The  temple 
has  been  restored  to  its  primitive  state,  carrying  with  it,  engraved  in 
marble,  ineffaceable  proofe  of  its  immersion.  Sir  Charles  Lyell  has 
consecrated  a  long  chapter  to  the  successive  sinking  and  elevation  of 
this  temple,  which  proves  the  fact  most  conclusively. 

Beside  the  Pholades  naf  uraHsts  usuaUy  place  the  Teredos  :  marine 
animals  having  a  special  and  irresistible  inclination  for  submerged 
wood  ;  for  while  wood  exposed  to  the  air  becomes  a  prey  to  terrestrial 
animals,  so  submerged  wood  is  subject  to  invasion  by  aquatic  animals, 
of  which  the  Teredo  is  by  fer  the  most  formidable.  The  Teredos  in 
the  bosom  of  the  ocean  perforate  the  hardest  timbers,  whatever  be 
their  essence.  The  galleries  boi-ed  by  these  imperceptible  miners 
riddle  the  whole  interior  of  a  piece  of  wood,  destroying  it  entirely, 
without  the  slightest  external  indication  of  its  ravages.     The  galleries 
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sometimes  I'ollow  tlie  tlireiul  of  the  wood  ;  ^ometiiues  tbey  cut  it  afc 
right  angles  ;  the  Diiners,  in  iàct,  change  their  route  the  moment  they 
meet  in  their  \va,y  either  the  fuiTOws  hollowed  out  hy  one  of  their  con- 
geners, or  some  ancient  and  abandoned  gallery.  By  a  strange  kind  of 
instinct,  however  maltiplied  may  he  their  furrows  or  tuhes  in  the  same 
piece  of  wood,  they  never  mingle — there  is  never  any  communication 
between  them.  The  wood  is  thus  attacked  on  a  thousand  diverse 
points,  until  it  is  invaded  and  its  entire  substance  destroyed.  It  is 
by  secret  ravages  of  this  kind  that  the  piles  and  other  sahmarine  con- 
structions upon  which  hridges  are  huilt  are  often  riddled  and  perforated. 
They  appear  to  ail  outward  examination  as  solid  and  perfect  as  at  the 
moment  they  were  first  driven  ;  but  they  yield  to  the  least  effort, 
bringing  rnin  and  destruction  on  the  edifices  they  support.  Ships 
have  been  thus  silently  and  secretly  mined,  until  the  planks  crumbled 
into  dnst  under  the  feet  of  the  sailore.  Others  have  gone  down  with 
their  crevrs,  entirely  caused  by  the  ravages  of  these  relentless  enemies, 
which  are  teriible  from  their  very  littleness. 

M.  Quatrefnges,  who  has  minutely  studied  the  organization  and 
habits  of  the  Teredos  in  the  Port  of  Snint  Sebastian,  reports  the  fol- 
lowing fact,  which  will  give  the  reader  some  idea  of  the  rapidity  with 
which  these  dangerous  molluscs  pursue  tliek  ravages  :— 

A  heat,  which  served  as  a  passage-boat  between  two  viUages  on  the 
coast,  went  down  in  consec[uence  of  an  accident  at  the  commencement 
of  spring.  Four  montlis  after  some  fishermen,  hoping  to  turn  her 
materials  to  advantage,  raised  the  boat.  But  in  that  short  space  of 
time  the  Teredos  had  committed  such  ravages  that  the  planks  and 
timbera  were  riddled  and  worm-eaten  so  as  to  be  totally  useless. 

At  the  beginning  of  the  eighteenth  century,  half  the  coast  of 
Holland  was  tlireatened  with  annihilation  because  the  piles  which 
support  its  dikes  and  sea-walls  were  attacked  by  the  Teredo,  and  it 
proved  no  contemptible  foe.  Many  hundreds  of  thousands  of  pounds 
were  expended  in  order  to  avert  the  threatened  danger.  Fortunately,  a 
closer  attention  to  the  habits  of  the  mollusc  lias  broaght  a  remedy  to 
a  most  formidable  evil  ;  the  mollusc  has  an  inveterate  antipathy  to 
rust,  and  timber  impregnated  by  the  oside  of  iron  is  safe  from  its 
ravages.  This  taste  of  the  Teredo  being  known,  it  is  only  necessaiy,  in 
order  to  scatter  this  dangerous  host,  to  sink  the  timber  which  is  to  be 
submerged  in  a  tank  of  prepared  oside  of  iron — clothed,  in  shovt,  in  a 
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tliick  cuirass  of  that  antijsathy  of  tlie  Teredo,  iron  rust.  Ships'  tiiuhovs 
are  also  aerveJ  with  the  same  protecting  coating  ;  bat  the  copper  in 
which  ships"  bottoms  are  nsnally  sheathed  aerves  the  same  purpose. 

The  singular  Acephalous  Mollusc  known  to  naturalists  as  the 
Teredo  navalis,  and  popularly  as  the  Ship  AVorm  (Fig.  178),  has  the 
appearance  of  a  long  worm  without  articulations.  Between  the  valves  of  a 
little  shell,  with  which  it  ia  provided  anteriorly,  may  be  seen  a  sort  of 
smooth  tnmcature,  which  aurrotmds  a  swelling  projecting  pad  or  cushion. 
This  ensliion  is  the  only  part  of  the  body  of  the  animal 
which  can  be  regarded  as  a  foot.  Starting  from 
this  point,  all  the  body  of  the  Teredo  is  enveloped 
by  the  shell  and  mantle,  which  form  a  sort  of  sheath 
commaiiicating  by  two  syphons  with  the  exterior. 

The  mantle  adlierea  to  the  circumference  of  the 
shell.  Above,  it  forms  two  gi^eat  foUs,  which  may 
both  he  swollen  by  the  afflux  of  the  blood,  and  acquire 
isiderahle  size.  One  of  these  folda  placed  in 
advance,  which  is  called  the  eepkaUc  hood,  is  worthy 
of  attention.  The  tissue  of  the  mantle  is  of  a  greyish 
t!nt,  very  light,  and  transparent  eJiough,  especially  in 
the  young,  to  permit  of  the  mass  of  liver,  the  ovary, 
the  brancliiœ,  and  the  heart  being  distinguislieil  in 
the  interior,  even  to  counting  its  pulsations.  The 
syphons  are  extensible,  and  attached  the  one  to  thii 
other  for  about  two-thirds  of  their  length,  the  upper 
part  being  longer  and  thinner  than  the  lower.  It  is  by 
these  tubes  that  the  aerated  water  enters  which  feeds 
and  enables  the  animal  to  breathe.  It  is  discharged 
by  the  second  tube,  when  deprived  of  its  oxygen, 
and  no  longer  respimhle,  CLiri'j'ing  witli  it  the  useless 
priiducts  of  digestion.  This  movement  ia  continnons  ; 
hilt  from  time  to  time  the  animal  shuts  at  once  the 
orifices  of  both  tubes,  and  slightly  contracts  itself. 

The  shell,  seen  on  the  side,  presents  an  irregnlarly 
triangular  form  ;  it  is  nearly  as  broad  as  it  is  long  ; 
'''°"^i,im,^Z).""""  its  two  valves  are  solidly  attached  the  one  to  the 
other  above  and  below  by  the  mantle  in  such  a  manner  as  only  to 


permit  of  very  s; 


t  movements.     It  is  coloured  in  yellow  and  brown 
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liiif  3  ;  somiitimes  it  is  <juite  plain.  On  tho  uppt'r  edge  of  the  anterior 
tnincatnre  of  the  body  of  the  animal  is  the  mouth,  a  sort  of  funnel,  flat 
and  slightly  bell-ahaped,  furnished  with  four  labial  palpi,  a  stomach 
without  any  peculiar  feature,  and  a  wellnleveloped  intestine. 

The  heart  consists  of  two  auricles  and  a  ventricle,  which  beat  at 
very  irregalai-  intervals,  four  or  five  in  the  minute.  The  blood  is 
colourless,  transparent,  and  charged  with  small  irregular  corpuscles. 
The  art  of  breathing  is  accomplished  in  the  branchias,  ot  gOls,  and 
mantle.  Nevertheless  the  one  half  of  the  blood  returns  to  the  heart 
without  passing  through  these  branchife. 

The  nervous  system  is  well  developed,  and  consists  of  a  brain, 
nervous  filaments,  and  of  ganglions,  which  ai^e  distributed  in  the 
mantle,  the  hranehise,  and  the  sypliou  tubes. 

The  adult  animal  is  surrounded  by  a  sort  of  sheath,  consisting  of  a 
solid  mucns,  which  has  sometimes  been  described  erroneously  as  form- 
ing part  of  the  animal.  The  Teredo,  shut  up  in  this  tube,  is  limited 
in  its  movements  ;  when  observed  in  a  vase,  its  motions  are  slow  and 
deliberate — movements  of  extension  and  contraction,  by  the  aid  of 
which  it  contrives  with  difficulty  to  change  its  place;  but  nothing 
indicates  a  true  creeping  movement.  In  a  state  of  nature,  according 
to  M.  Quatrefages,  the  body  of  tlie  animal  is  stretched  out  to  three 
times  its  length  without  diminishmg  in  any  respect  its  proportional 
tliickness  ;  the  afflux  of  water  penetrating  under  the  mantle,  and  of 
tlie  blood  which  accumulates  in  the  interior  ve^els,  sufficiently  ac- 
counting for  a  phenomenon  which  at  the  first  glance  is  very  singular. 

The  Teredo  deposits  a  spherical  greeuiah-yellow  egg,  Shortlyafter 
fecimdation,  these  eggs  are  transformed  into  larvœ.  At  first  naked 
and  motionle(-s,  these  larvie  are  soon  covered  with  vihratile  cils,  when 
they  begm  lo  move,  at  fli-st  by  a  revolvmg  pirouette,  afterwards 
swimming  about  freely  in  the  water.  When  one  of  these  larvœ  has 
found  a  pitce  o!'  submerged  wood,  without  which  it  probably  could 
not  live,  the  cuiious  spectacle  is  ol>served  of  a  being  which  fabricates, 
step  by  step,  and  as  it  requires  them,  the  organs  necessary  for  the 
performance  of  its  functions.  It  begins  by  creeping  along  the  surface 
of  the  wood  by  means  of  the  very  long  feet  with  whicli  it  is  furnished. 
Then  it  is  observed  from  time  to  time  to  open  and  shut  the  valves  of 
the  little  embryo  shell  which  partly  envelopes  it  As  soon  as  it  has 
found  a  part  of  the  wood  sufficiently  soft  and  porous  for  its  purpose,  it 
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pauses,  attacks  the  ligneous  substance,  and  soon  produces  h.  littlo  pore, 
or  cell,  ■which  will  be  the  entrance  to  the  future  canal. 

Once  faii'ly  lodged  in  this  little  cell,  the  young  Teredo  is  mpiilly 
developed  ;  it  covers  itself  with  a  coating  of  mucous  matter,  which, 
condensing  by  degrees,  afisumes  a  brownish  tint,  forming  a  soHd  cover- 
ing, with  two  small  holes  for  the  passage  of  the  syphon  tubes.  At  the 
end  of  tliree  days  this  covering  has  become  quite  solid  ;  it  is  the  com- 
?  the  organized  tube,  in  which  the  animal  is  to  I'e  de- 
Wlien  secured  beneath  this  opaque  screen,  the  little  miner 
is  no  longer  exposed  to  observation  ;  but  if  his  cell  is  oi)ened  at  the  end 
of  a  few  days,  it  is  fonnd  that  it  has  secreted  a  new  shell,  larger  and 
more  soUd  than  the  original  one  ;  it  is  the  shell  of  the  adult  animal. 

The  young  Teredo,  which  feeds  on  the  raspings  of  the  wood,  in- 
creases rapidly  ;  it  passes  from  first  a  spheroid  form  to  an  elongated 
shape,  and  when  its  body  can  no  longer  be  contained  in  the  shell,  it 
projects  beyond  the  edge,  and  wonld  find  ilself  naked  were  it  not 
protected  by  its  membranous  sheath,  which  adheres  to  the  wails  of 
the  ligneous  channel,  now  the  dwelling-place  of  the  animal. 

The  process  by  which  a  creature  soft  and  naked  like  the  Teredo 
should  break  into  a  solid  piece  of  the  hardest  wood  so  quickly,  and 
destroy  it  with  so  much  facility,  was  long  a  mystery.  Until  very 
recently,  the  shell  was  looked  on  as  the  implement  of  perforation. 
But  in  that  case  the  shell  should  preserve  certain  traces  of  its  action 
upon  surliices  so  résistent  as  oak  and  fir  ;  but  the  shell,  on  the  con- 
trary, is  perfect,  with  no  signs  of  friction.  On  the  other  hand,  the 
muscular  apparatus  of  the  Teredo  is  not  calculated  to  put  the  shell  into 
rotatory  action,  were  the  process  a  boring  one.  It  does  not  seem  there- 
fore possible  to  attribute  these  perforations  to  a  simple  physical  action. 

Some  naturalists  have  suggested,  in  explanation  of  this  phenomenon, 
that  the  animal  is  furnished  with  the  means  of  secreting  a  liquid 
capable  of  dissolving  the  woody  fibre.  This  has  been  met  by  the 
statement  that,  in  whatever  way  the  wood  is  attacked,  whether  the 
gallery  is  excavated  with  or  across  the  fibre  of  the  wood,  the  gi'oove 
is  as  exactly  and  neatly  cut  as  if  it  had  been  perforated  by  the 
sharpest  twl,  and  that  a  corroding  dissolvent  could  not  act  with  this 
regularity,  but  would  attack  the  harder  and  more  tender  parts  un- 
equally. This  objection,  which  M.  Quatrefages  opposes  to  the  idea  of 
a  chemical  solvent,  appears  to  us  to  admit  of  no  reply.     But,  while 
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does  not  leave  us  without  a  very  reasonable  explanation  of  a  very 

puzzling  phenomenon       '  Let  us  not  forget,"  he   says,    "that  the 

inteiior  of  the  gallery  la  couatantly  saturated  with  water  ;  consequently 

all  the  pointi  of  the  walls  which  aie  not  protected  by  the  tube  are 

subjected  to  cjnstant  mai^i^tion      In  this  statt  a  mechanical  actun 

even  very  mcon&iderable  would  suffice  to  clear  away  the  bed  of  fibre 

thus  softened  -md  it  this  action    s  in  my  degiee  continuous  it  sul 

fices  to  c\phui  the  excjvation  ol  the  galleiies  however  e\tensne  their 

ramifie  liions      Agun    the  ujper   cutaneous  1  Ida 

especially  tlie  cephilic  hoid  lire idy  mentioned  hiv 

iug  the  powei  of  e\pinlin^  at  wiO  by  an  afflux  ot 

blood  covered  with  a  thick  conaeeous  epidermis  anl 

movat  ly  fojr  itiong  muv^les,  seems  to  me  verv 

capable  of  perfoinunj,  the  openti  n    It  appeara  very 

probable  that  it  is  this  hood  which  in  charged  with 

the  removil  of  the  woody  fibre  rendering  it  incapable 

of  resistance  hv  pteMoiis  ma<,eration  which  may  aho 

heassisted  bysome  '^cietiou  trom  the  animal      That 

the  fleshy  paits  of  the   moihT-c    acting  upon   the 

surface  soitencd  ly  Ion„  maceration  m  water  ih  the 

tnie  bonng  implement  employ  el  ly  the  Tenlo   i 

probabh  the  oidy  explanation  the  case  admits  ot    it 

all  e\ent=i  m  the  piesent  ^.tate  ot  our  kn  wledge  tli 

explanation  (t   the  learned  mt  iiKt  i     the  mc  t 

reason  thie  wlich  can  le  ^nei 


Afe  an  apiendflgc  to  the  history  ot  the  Teredo  we 
shall  here  ad  1  a  lew  words  on  a  ver\  c  lirions  animal 
which  has  leceived  the  strange  name  ot  the  Watenn^ 
Pot{i'ij)''i(/}Uu7ii)  Thisauinial  which  is lepreaentel 
in  Fig  i7J  inhaliti  a  calcareous  tube  thick  -«ohd  oi 
considerable  length,  and  nearly  cylindrical,  presenting 
at  one  extremity  an  opening  hinged  with  one  or  many 
foliaceous  folds  in  the  form  of  frills,  and  at  the  other  i"; 
extremity  a  convex  disk,  pierced  with  boles  like  a 
watering-pot  :  whence  its  name.  The  aaimal  is  attached  by  certain 
muscles   to  the  iutei-ior  of  the  tube.     Chenu,  to  whom  we  are  in- 
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debtee!  for  our  information  respecting  this  cnrions  niolhise,  tells  «s 
"  tliat  the  animal  wliicli  inhabits  this  curious  shell  was  first  deajrihetl 
by  Riissel,  whose  aocount  of  it  is  deficient  in  the  anatomical  details, 
which  miglit  explain  the  ntility  of  the  holes  in  the  disk  of  the  central 
fissure,  and  of  the  spiriform  tubes  tbimd  there."  AVe  suppose  that  this 
arrangement  ia  necessary  in  order  to  facilitate  respiration  ;  and  M.  De 
Elainville  thinks  the  small  tubes  are  intended  for  tlie  passage  of  the 
fillets  which  are  necessary  to  fix  the  animal  to  the  body  on  which  it 
is  to  live,  and  in  sach  a  manner  as  to  admit  of  its  movements  round  a 
fixed  point. 

The  animal  which  inhabits  the  Aqyerffillnm  is  elongated,  contrac- 
tile, and  only  occupies  the  upper  part  of  the  tube,  bnt  it  can  stretch 
itself  out  sufficiently  for  all  its  wants.  Shells  of  this  genus  are  very 
rare,  although  a  great  number  of  species  are  known.  They  are  found 
in  the  Bed  Sea,  and  in  the  seas  of  Austi-alia  and  Java.  The  shells 
are  generally  of  a  white  or  yellowish  tint  ;  some  have  the  tabe  covered 
with  a  glutinatei  sand,  mixed  with  small  fragments  of  f~hells  of  diverse 
colours.  We  know  nothing  of  their  habits  and  tl  eir  -mgalar  fonus 
have  left  naturalists  in  donbt  as  to  the  place  whuh  should  be  assigned 
to  them  in  the  method  of  arrangement  It  is  only  after  having 
recognised  the  existence  of  two  valves,  which  was  detected  with  great 
Jifflculty  just  imder  the  disk,  and  forming  part  of  the  sheath  in  which 
the  animal  is  encased,  that  it  lias  been  decided  to  range  them  with 
the  Tuhieola,  and  with  the  shells,  presenting  an  arrangement  analogous 
or  equally  singular.  These  moUuscs  are,  as  M.  Chenu  says,  little 
known,  rare,  and  hence  much  sought  for  by  collectors.  They  are 
exclusively  exotic,  the  most  common  species  beiug  from  Java.  It  is 
imported  into  Europe  by  the  Dutch. 
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Wti  tako  loavu  of  onr  little  decapitatcil  frimids  of  Headless  MoUusca  or 
Aeephithij,  and  direct  our  attention  to  those  molluscs  to  which  Nature 
has  been  more  geuerous,  and  famished  with  a  head.  This  head,  how- 
ever, is  still  cai'ried  humljly  ;  it  is  not  yet  os  suhlwie  dedU;  it  is  drawn 
along  an  inch  or  so  from  the  ground,  and  in  no  respect  resembles  the 
proud  and  magnificent  oi^an  which  crowns  and  adorns  the  body  of  the 
greater  and  more  perfectly  organized  animals. 

The  organization  of  the  Cephalous  Mollusca  present  three  principal 
types,  which  has  led  to  their  being  divided  into  three  classes,  after 
tbeh:  lùore  salient  characteristics  of  form  and  locomotive  appai-atus  ; 
namely.  Gasteropoda},  Pleropodte,  and  Gqihahpodœ. 

In  the  class  Gasteropoda  (from  yaori/p,  belly,  tto^ç,  gen,  ttoBoi,  foot) 
the  locomotive  apparatus  cooaiata  of  a  flattened  muscular  disk,  placed 
under  the  belly  of  the  animal,  aided  by  which  it  creeps.  The  Snail 
(Helix  aspersa),  the  Slug  (Limaxrufua),  and  the  Porcelaina  (Cyprea 
tigris),  are  types  of  this  class. 

In  the  Pteropoda,  fi:om  -rrrepov,  wing,  and  ttoûç,  foot,  the  locomotive 
apparatus  assumes  the  form  of  wings,  or  membranous  swimming- 
fins,  placed  on  each  side  of  the  neck.  The  Ilyaha  and  Clio  are  types 
of  this  class. 

In  the  CepMlopoda,  from  KetpaXi/,  head,  and  ttovç,  foot,  the  locomo- 
tive apparatus  conakts  of  arms,  or  tentacles,  whicli  surround  the  mouth 
in  numbers  more  or  less  considerable.  The  Cuttle-fish  (Sepia),  and 
the  Poulpes  (Odopod^)  are  types  of  this  last  class. 


d  by  Google 


S<}2  TIIIÎ  (JChJAK  \VOi;i.l). 

Tlie  Holhiscous  Gasteropodas  tare  tbe  organs  of  n^piration  arranged 
for  atrial  respiration,  as  well  as  for  respiration  under  water. 

This  physiological  arrai^ement  involves  imporfeint  differences  in 
internal  organization  in  these  molluscs,  and  renders  it  convenient  to 
divide  them  into  two  secondary  groups  ;  namely,  Fuhnonary  Gastero- 
pods,  which  breathe  in  the  air,  and  by  a  species  of  lung,  and  Noii- 
jmhmiuir)j  Gaderopoih,  which  breatlie  in  the  water,  by  means  of 
branchia;,  or  giUa. 
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CHAPTER  Xiri. 

PlXMONAltY    ftASTEIiOPODS. 


The  Pulmonary  Gaaterofods  comprehend  those  molluscs  which, 
w  we  have  said,  live  in  the  air  and  breathe  the  natural  atmosphere. 
The  respiratory  orgnn  is  a  cavity  in  the  walls  of  which  the  blood- 
vessels form  a  comphcated  network.  Tlie  air  enters  this  cavity 
through  an  orifice,  which  the  animal  opens  and  shuts  at  will — a  species 
of  lung,  in  short,  which  is  placed  upon  the  back  of  the  animal.  They 
are  both  terrestrial  and  aquatic  animals.  In  the  latter  case,  they  must 
come  to  the  surfece  of  the  watfir  in  order  to  breathe,  like  the  phoeas 
and  dolphins  among  the  Mammifera.  Tbe  terrestrial  species  compre- 
hend two  families  :  the  Snails  (Helix)  and  the  Slugs  (Liitiax).  The 
aqnatie  species  comprehend  the  single  family  of  Limnea. 

It  is  only  necessai-y  to  witness  the  snail  as  it  creeps  along  the 
gravel  walks  of  a  garden,  or  in  the  dump  alleys  of  a  park,  in  order  to 
see  that  it  is  a  being  of  higher  organization  than  the  molluscs,  for  the 
most  part  stationary,  witli  which  we  have  hitherto  occupied  ourselves. 
The  Edible  Snail  {UeUn}  aspersa)  goes  and  comes;  it  roams  and 
saunters  after  its  own  peculiar  manner,  searcliing  for  its  food  or  its 
pleasure  ;  it  lias  a  Lea<l  and  two  prominent  tentacles,  which  teel  and 
seem  to  express  their  sensations  ;  it  has  nerves,  a  hiain,  a  strong 
mouth,  and  a  well-formed  stomach.  It  is,  in  short,  a  complete  being  ; 
it  remains  to  us  a  sort  of  resting-])la;:e  after  the  obscure  existences — 
the  obtuse  creatures  which  we  have  jiist  paKHtnl  in  review. 
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Without  being  h  type  oï  iiitelligoncQ,  the  siiail  is  by  no  meaiia 
imbecile  ;  it  kuows  very  well  how  to  choose  a  tree  the  frnit  of  which 
is  agreeable  to  it.  A  fine  cluat«r  of  grapes,  a  sncculent  pear,  wliieb  the 
horticulturist  devours  with  his  looks,  and  hoi3es  to  devour  otherwise, 
is  sure  to  be  the  identical  fruit  which  will  be  chosen  by  our  enhghtened 
depredator,  so  that  it  is  possessed  of  judgment,  («mparison,  and  intel- 
ligent appreciation. 

The  body  of  the  snail  is  oval,  elongated,  convex  above,  flat  below. 
The  convex  or  upper  surface  of  the  body  is  rugged,  in  consequence 
of  the  existence  of  numerous  tubercles  projecting  slightly,  and  sepa- 
rated by  irregular  furrows  ;  its  anterior  is  tfirmicated  by  an  obtuse 
head,  its  posterior  more  flat  and  less  pointed.  All  the  flat  portion, 
thick,  soft,  and  npon  whieli  the  animal  moves  itself  by  a  creeping 
motion,  bears  the  name  of  the  foot.  The  head  is  not  really  very 
distinct,  especially  in  the  upper  part,  but  the  organs  with  which  it 
is  provided  are  prominent  These  organs  are  in  reality  tentacles, 
although  they  are  more  popularly  known  as  horns,  especially  among 
children — those  charming  ignoramuses — who  have  been  taught  to 
repeat  the  well-known  stanza — 

"  Snail,  siifti],  come  out  of  your  liole. 
Or  else  I'll  bewt  you  black  as  »  wal  "— 

which  finds  its  eoanterpart  in  all  Eurojiean  languages.  There  are 
two  pair  of  these  tentacles  or  horns;  one  pair  quite  in  front  and 
above,  and  another  smaller  and  less  forward.  The  first  are  distin- 
guished by  their  size,  and  also  by  a  black  spot  or  point  at  their 
extremity,  which  is  sometimes  erroneouï-lysaid  to  he  the  eye  of  the  snail. 
These  tentacles  differ  in  many  respects  from  the  same  organs  in 
other  molluscs  ;  they  are  retractile,  and  can  be  drawn  altogether 
within  the  animal  into  a  sort  of  sheath,  by  the  contraction  of  a  muscle. 
At  the  anterior  extremity  of  the  head  we  find  a  sort  of  plaited  opening, 
which  is  the  mouth  ;  it  is  of  moderate  extent,  closed  in  front  by  two 
lips,  and  armed  with  two  shear-like  organs  of  homy  consistence,  one 
of  tliem  being  a  sort  of  rasp,  which  occupies  the  plate  of  the  buccal 
cavity,  and  may  be  called  a  tongue;  the  other  is  a  median  jaw, 
placed  transversely  in  the  membranous  walls  of  the  palate,  terminating 
in  a  free  edge,  anned  with  small  teeth.  This  cuttmg  blade,  however, 
executes  no  movement  ;  but  the  lingual  organ,  pressing  all  alimentary 
matter  forcibly  against  its  lower  edge,  eflects  their  mastication,  and 
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riiMea  it  to  dispose  oi'  fruit,  tender  leaves,  muslirooms,  and  otliei' 
sutstances  easily  divided. 

At  the  bottom  of  the  month  ia  an  œsophagns,  or  gullet,  to  which 
Hiicc«eds  a  st-omach  of  moderate  size.  The  intestine  lies  in  folds  round 
the  liver,  which  is  divided  into  four  lobes,  and  terminates  in  a  special 
orifice. 

The  little  lung  of  tho  snail  is  placed  in  a  cavity,  vast  for  its  size, 
JList  above  the  general  mass  of  the  viscera,  and  occupies  all  the  last 
spiral  turn  of  the  cavity. 

The  mechanism  of  respiration  is  as  follows  :  The  animal  inhales  the 
air  into  its  hing  by  forcibly  dilating  the  pulmonary  orifice,  which  lies 
in  the  largest  spiral  turn  of  the  shell.  In  order  to  espel  the  air 
respired  by  the  lung,  it  withdraws  its  body  into  the  narrower  part  of 
the  shell,  where  it  gathers  itself  up  completely,  even  to  its  head  and 
feet,  and  by  this  compression  of  all  its  little  being  it  expels  the  air 
which  fills  it.  Tliese  respiratoiy  movements,  however,  are  not  regular, 
but  succeed  each  other  only  at  certain  intervals.  Life  would  be  too 
Lard  for  the  poor  snail  were  it  passed  in  such  violent  efforts  aa  would 
be  necessary  if  it  respired  as  the  larger  animals  do.  In  its  case  tho 
breathing  is  intermittent  and  imperfect  ;  it  is  merely  a  rough  attempt, 
as  it  were,  at  respiration,  which  becomes  perfect  in  some  of  the  higher 
bmnches  of  the  animal  kingdom. 

The  snail  has  a  heart,  consisting  of  a  ventricle  and  auricle,  con- 
nected with  a  well-developed  arterial  vascnlar  system,  while  tlie  venous 
system  is  imperfect.  In  short,  the  blood  only  returns  from  the  various 
jiarts  of  the  body  to  the  respiratory  apparatus,  after  ti^aversing  ïaeunm, 
or  air-cells,  existing  between  the  sevei-al  organs. 

The  blood  of  the  snail  is  colourless,  or  rather  of  a  pale  rose  colour, 
shghtly  tinted  with  blue.  They  have  a  rudimentary  brain,  composed 
of  a  pair  of  thick  ganglions,  situated  above  the  (esophagus,  which 
are  in  connection  with  another  pair  of  ganglions  placed  below,  which, 
together,  form  a  sort  of  collar,  or  ring.  From  this  ring  springs  a 
great  nmnber  of  nervous  cords,  which  are  distributed  to  the  mouth, 
the  tentacles,  the  lung,  and  the  heart.  The  skin,  in  those  parts 
covered  by  the  shell,  exhibits  great  sensibility  ;  it  receives  a  con- 
siderable quantity  of  nervous  fiknient,  so  that  the  sense  of  touch  ought 
to  possess  extreme  delicacy. 

The  tentacles,  the  skm  of  which  is  so  fine  aud  ho  sensitive,  axe  the 
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-a        ft      1       L  til      t       t    11  m  t  tt    1    t  1 1    tl    m 

timtntetl  mtm  ledtljet]  nsf 

Hmll     Th8,tll         t  tmthttb     mlis      ry      isU 

t    t     g  ^  I  ly   tt     ted  b         j  jl    t   th     1        i 

whi  ]i  please   th  m 

Th    bla«k  po    t     1    1   te  m     t      th    fi   t  i         f  t    t    les  1 
be  sid     (1         1        l  t  tl  t    ce    t  1  t 

)    t     dm     bl         th       la  1     Th  T  ai     1    t     n'^e     1 1    to      dd 
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f    li     »a       t  b        g     N  n     r-'  t      ff   t   t     *  I  ««'i  *  II 

tb        «le  ]S  as  to       tate  tl  h   b  m      T   t  ly  I 

t     I  d  ed  tl  d  L         t  be  1  t     ted  1     \  t         tb    poo 

eat  t  bJ    1  d    t       Id      I 

Th  1         m  1       d  f  ml         tl     sa  1     1    1     ncl  1 

t  ml        Um  hnplodt       Tl  g  dh 
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1  tb        t  rai  tl  a       eat  d  hy  m     t  re      Th      g 
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k 

^\  h     tb  Hl  t    m  ti  tl  T  h-    H  p 

Id      th  t        ly  thn  m     1  h  11      Ih     tmd       1 

t     1     y  utl  nsc    18    f   t    weakness       1  f  II    f  b  mihtj      It 

1    t     t     t   If     t    f  tl      bsc       h  I  b  1    t    as  b  t  1    1 

h       t  loe     t         ni;     t        1 1    1      h      tl      1     ca  t  d 

1         11  tb  my  th  th    h  t    î     >         n        tl 

ti       hit 

Th     calca      is      d     11  ted  h    'le        i     1     1    b  tb        mal  haa 
th    map]         llad      t  ftmjtui        thtft       —    t 

à  It       Lgl  t        l  som  tm      qut^'h^pot       ttth 
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tl      i&c  1      iiratr  Tl     f    m    f  th    al   U  aUy 

m    h         gate  1     bom  fl  tt      d    th  1      lar      ^l  bose , 

ill  some  tbs  spiral  is  very  pointed.  The  edges  of  the  ahull  are  some- 
tiiiiea  simple,  sliafp,  and  pointed  ;  othei's,  on  the  contrary,  thick  iiml 
invei'tedj  preeentiiig  an  edging  of  greut  tiolidity. 
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Ih     i  Uy     11  1    p  f   n      {,lttol  ft       Vil      11! 

tie    111  1  of  wl    If  Uon    the       er      1   ecton  tl   t       1        1  ft  t 
r   ht    ^     rar  ty  m    h  son  ht  afl:er  by  amateurs 

Tie  ût^  h  U  8     L     Q  e  le   al  esteem  for  tl     t  lie      The 

Eoua     tuH  m  n^    jece    st  vel    j     t  tl        feaat       1  eh  th       1 
t    g   si   (1    n     ate        i   ac      T  n     t     the    lel  ac      f  tl  e     fl    1 
PI    y  t  Us        that   the  1     t     e  e    mported  1  on    S    I      fr  m  tl 
Paleane  I  les   a  1  f  om  th    I  le    f  C  pr    th    K  t  Iwelhn    plite  ol 
the  a^ed  E  l>er  The  lar  e<ît    a  ne  f        Ill>  na      Sh  ps  p  oceeded 

tl  th  L  Ol  an  lat  to  gathe  them  for  tl  e  tal  1  of  tl  e  Rom 
patr  ciao  Tl  e  „r  at  «  n  umj  to  le  1  to  the  ta!  1  shment  of  j;  ks 
(CocMeatta,  Vairo,  Coclilearnm  vivarut,  Phny),  m  onlei  to  i<itt«n 
the  animals,  as  is  now  dons  with  oysters.  They  were  fed  for  this 
end  upon  various  plants  mixed  with  soup  ;  when  it  was  desired  to 
improve  the  flavour  a  little  wine  and  sometimes  laurel  leaves  were 
added.  These  parks  were  formed  in  humid  shady  places  surrounded 
by  a  foss  or  a  w»ll.  Pliny  has  even  transmitted  to  us  the  name  of 
the  inventor  of  the  L'ocldeanie,  a  certain  Fulvius  Hispinus.  Addison 
describes  with  details  one  of  these  estaWishments  kept  up  by  the 
Capuchins  at  Friburg  in  Switzerland,  in  imitation  of  the  ingenious 
Eoman  gourmet  we  have  named. 

Among  the  Eoman.'^,  snaUs  were  served  at  the  funei-al  repast. 
Certain  heaps  of  their  shells,  which  are  found  in  the  cemetery  of 
Pompeii,  are  the  remahia  of  those  funeral  festivities  with  which  the 
inhabitants  of  the  buried  city  honoured  the  tombs  of  their  friends  and 
relations. 

The  practice  of  eating  snails  had  fallen  into  disuse  in  Europe 
when,  in  the  seventeenth  century,  John  Howard,  the  philanthropist, 
began  to  collect  them  witli  the  view  of  reintroducing  them  as  human 
food.  He  chose  Helix  Va'i-roni»,  which  waa  probably  the  species  culti- 
vated by  the  Romans  ;  it  surpasses  all  those  of  Europe  in  size,  and 
was  found  plentiftdly  in  the  district  of  Bagnes,  in  the  Valois.  Howard, 
having  procured  the  breed  from  Bagnes,  found  their  mcrease  so 
rapid  that  the  crops  were  likely  to  be  devoured  by  the  swarms  of 
molluscs  thus  brought  together,  and  steps  were  at  once  taken  to 
destroy  them.  In  other  parts  of  Europe  the  snail  continues  to  be 
sought  for  as  an  article  of  luxury.     They  are  consumed  at  Vienna  in 


d  by  Google 


■Snu  THK  OCEAN  WOlil.D. 

great  rniiiiljern  luiii^  Lent  Rupphe"  bemj,  lrou„ht  turn  tl  Swi^-. 
canton  of  Appeuzell  At  Naples  a  '-onp  mide  fioni  Hfln  nemoiah'* 
is  sold  publicly  to  the  stian^'e  population  with  which  the  t-treets  of 
that  city  swarm  fir  the  kinj,  s  pavement  la  theu  bed  chamber  dining 
saloon,  and  work  loom  In  France  snails  are  a  \alual  le  le^oarc^  to 
the  poor  in  the  •sonthcru  depaitment-, 

The  flesh  ol  all  snails  11  not  ihkc  in  a  ciilinaiy  pcint  of  new 
Amateui-s  class  a.s  hi-st  m  qualitj  Hdo  lermuuh  callel  ^t  M  nt 
pelier   the  Little  Hermit   becauine  it  biines  itself  so  deeply  m   its 


shell.     HfUx  aspersa  (Figs.  180,  181,  182)  is  thought  to  be  more 

tender   and  delicate.      In   Provence   it  is  Ciiiled    hqxula.   tlint   is. 

tiom  the  ueticpous  lovpn-le  which  .  Ins<  ^  iK  iheU. 


In  the  north  of  France,  an<t  tvnind  Pai'is,  Helix  fomaiia  is  the 
favourite  cnhnary  snail  (Fig.  1S3}.  This  is  the  species  which  is 
used  as  a  speaking  sign-board  over  the  dooi-s  of  the  wine-shops  and 
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small  restiinrants  in  tlie  iieighboTirhood  of  tlie  HiII^k,  iit  Paris,  Its 
sbell  ia  globose  ami  fcaii-sliaped,  very  solul  iiiarkal  with  irregular  traos- 
verae  stripes  of  a  brownish  rust  coloiu  with  bands,  otten  nearly  effaced, 
of  a  deeper  tint,  and  of  the  same  coloui  She  inimat  ia  large,  of  a 
yclloivisli  grev,  nnd  covered  ^\itii  elon^.itLd  irK  „nlai  tiiberciû^. 


l'esiàea  Helix  jioii  all  I  iitcordin^  to  Moqnin-Tanihm,  they  eat  in 
the  north  of  Franc*  lifh  tyJmtii-a  anl  S  nemortdis  ;  at  Montjielier, 
as  we  have  already  said,  H  asi)ersa  and  S  rhodosfoma  ;  at  Avignon, 
also,  these,  alon"  with  H   leimieata   aie  fiivonrites.     In  Provence, 


Helix  Pisana,  with  H.  a^ersa  and  melasioma,  are  preferred.  At  Boni- 
facio, Helix  as^ersa,  H.  ■vermicuJa,  and,  more  rarely,  H.  rhodosfoma; 
and  in  other  localities  the  smaller  species  and  young  individuals  of  the 
larger  kinds  are  employed  for  feeding  poultry. 
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('ertain  specio?  are  also  omployeil  fm  fePi^m^  lucks      TIiii>.  m  tlie 
neiglilwurliood  of  B Ion tpc lier,  ducks  ire  feJ  npon  H/'ln   i  u  lahih  md 


H.  rhodosfoma      Some  fi-:hes  L-jieeially  the  joiiQg  salinoii,  are  very 
paitial  to  the  fle^i  ot  sni'ls 


Thia  very  important  genera  is  very  nunieious  m  species  which  are 
distributed  in  groups  according  to  the  form  of  the  shell   thit  i    -whtther 


it  be  globulous,  as  in  Fig.  184,  tun-liottomed,  as  in  Fig.  185,  pluiii 
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biform,  as  in  Fig.  186,  or  truiiciitcd,  us  in  Figs.  187  ant!  188. 
These  figures  will  give  ike  reader  some  idea  of  the  multiplied  and 
t  forms  which  the  shells  of  Heîiv  artmetimes  asànme. 


In  eoEiiection  with  thi  6nu,ils  [Mdiv),  «p  ilmll  not«i  some  kindretl 
genera  which  our  space  only  jx-nrnta  ns  to  name  Such  is  the  genus 
Bvlvinus,  the  European  "species  ot  winch  aie  numerous  ;  some  of  tliem 
very  small,  others  of  medium  size,  of  these  Buhmus  suUanus  (Figa. 
island  192).  In  Figs  ITS  and  lit  the  Grey Pupa(P.«ra),aEother 
congi'uous  species,  is  replet*!)  iti^d. 


Yet  another  typical  wpecies  may  ho  noted,  which  is  found,  abun- 
dantly amid  the  gross  and  shruljs  near  hroobï  ro7ind  Paris  and  else- 
where. It  is  Succineii  ftdria,  presenting  a  small,  thin,  diaphanous 
shell  of  a  pale  amber  yellow,  marked  with  close  and  very  fine  longi- 
tudinal stripes  (Fig.  105).     Tlie  Zebra-  Ar/atldnii,  the  Aehdfimi  zehra 
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of  Chemnitz,  is  a  great  snail,  wliich  deronrs  sliruba  and  trees  in  warm 
countries  (Fig.  196).  Finally,  Veirinas,  the  shell  of  which  is  very 
small  and  very  thin  in  some  species — so  small,  indeed,  in  Votrina 
faseiaia  (Fig.  197),  that  the  animal  cannot  re-enter  the  shell— occu- 
pies a  ix)int  of  transition  between  Helix  and  Lwiax. 

The  Fahiily  oe  Limacgans  (Limax)  are  terrestrial  pulmonary 
molluscs,  entirely  naked,  or  having  only  a  very  small  sliell.  The 
Limax  varies  very  considerably  in  appearance,  in  consequence  of  its 
extreme  contractibility.  AVben  seen  creeping  along  on  the  surface 
of  the  soil,  it  has  nearly  the  form  of  a  very  elongated  ellipse,  at 
one  extremity  of  which  is  the  bead  ;  the  surface  of  the  body  in 
contact  with  the  earth  is  flat,  the  other  convex.  Towaixls  the 
anterior  extremity,  and  upon  the  middle  of  the  back,  a  portion 
of  the  skin  projects  as  if  it  were  detached  from  the  body,  and  is 
ornamented  with  transverse  stripes  of  various  convolutions,  Tliis 
part  is  named  the  cuirass,  or  buckler,  under  which  the  animal  can 
hide  its  head. 

The  mouth  is  a  ti-ansverae  opening  in  the  front  of  the  head  ;  above 
are  two  pairs  of  tentacles,  or  horns,  immensely  retractile,  cylindrical, 
and  terminating  in  a  small  button  ;  the  lower  tentacles  are  the  shorter  ; 
the  upper  present  at  their  suinniit  a  black  point,  as  in  Helix,  which 
have  sometimes  been  mistaken  for  the  eyes. 

Upon  the  right  side  of  the  cuirass,  and  hollowed  in  the  thickness 
of  its  edge,  which  is  large  and  contractile,  whose  function  it  is  to  give 
access  to  atmospheric  aii-,  it  abuts  on  an  internal  cavity,  also  large, 
and  is  intended  to  promote  respii-ation.  The  outer  skin,  or  epidermis,  is 
rayed  in  brownish  furrows,  its  surface  covered  with  a  viscous  glutinous 
substance,  which  permits  of  the  animal  ci-eeping  up  the  smoothest 
surfaces,  locomotion  being  produced  by  the  successive  contraction  and 
extension  of  the  muscular  fibres  of  the  feet. 

The  internal  organization  of  the  Limax  is  analogous  to  that  already 
described  in  the  snails.  The  taste  and  smell  in  the  Limaceans 
differ  only  very  slightly  from  those  organs  in  Helix.  They  are, 
like  the  snails,  deaf,  and  nearly  blind.  They  love  fresh  and 
humid  places;  they  lodge  themselves  in  the  holes  of  old  walls, 
nnder  stones,  or  half-decomposed  leaves,  in  the  crevices  of  the 
bark  of  old   trees,   and  eveji   underground,   coming  forth  only  at 
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nij^ht  md  in  the  m  imii  ^  They  si  ow  themsehe')  espe  il]>  att^r  soit 
fhowers  in  spimg  and  summer  In  the  garden  after  one  of  these 
loft  showers  many  of  thef>e  httle  creatures  are  sure  to  1  e  met  with  in 
t  e  m  re  shaded  allej-i 

Ihe  Lmii\  is  ettsentiallv  herkvoious  The;  seek  above  all  foi 
^oiing  jlants  fruits  mushrooms  an!  half  decayed  vegetables  They 
are  very  voraciTOS  and  cause  great  ravages  m  gardens  and  >onng 
plantations  an!  man>  are  the  devite-^  of  the  artful  gardener  to 
destroy  them  Lime  ind  salt  aie  their  abomination  aslies  and 
fane  'nnd  they  a\oid  They  dislike  the  noon  lay  sun  ind  the 
p,arden  i  kn  ws  it  he  arrange**  httle  shelteimg  tiles  or  planks  of 
wood  nnd  stone  undei  which  they  retire  and  then  they  aie  snrpnsed 
to  then  destiucti  n  b^  th  too  knonin^  lorti  ultmit  and  slam  m 
heeatoml  s 

There  are  thiity  kuown  aje  ifi  ut  Limai;  Some  aie  itmaikabl 
for  th    rxcn  ^tuV  r      c  birs     /  u  fw,  (Fij;   l^JS)  is  t  mm  n  it 


woods,  and  well  known  for  its  large  size  and  its  colour  of  rieh  vermi- 
lion ;  it  is  known  aU  over  Europe,  from  Norway  to  Spain, 

Among  the  Limaeeans,  neiil^ 
destitute  oi  shells  we  hnd  Tes 
fcu-fUa   Imhotii  t  (lig     It  »} 
which  lb  provided  with  a  ^er>        i  p  ui    i  k  n  ^  Mini  «  i  «  (Drarsnuuia) 
small  shell  placed   at   its  pos 

tenor  estrtmitv  just  o\ei  the  pulmonary  cavity  This  shell 
becomes  more  impoi-tanf  in  Jebina  alread'\  spoken  of  as  forming 
the  p(  mt  of  transitiun  between  Liinax  and  Hehs  This  passage 
from  Limaceiiis  entitely  destitute  of  sheila  to  those  furnished  ^ith 

2d2 
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a  very  K!u;tll  slirll,   as  iii   Trs/u    U  tI-\       1     t  1  1  y 

Nature.     Linwx  riifus,  spoken  of  nb        pa     t    nnd     the  j»  t 
part  of  the  cuirtiss,  calcareous,  unequ  1       1  ted  ^ra  ulitt  o      wl    li 
so  to  speak,  the  elements,  as  yet      t  ti  1     t  a    1   11  wh  h        n  the 
point  of  being  built.     Other  spec   s      tl        u     eapeset       1 
the  cuirass  a  little  rough,  imperfect  sal       lilbemstlpod      1 
by  a  great  number  of  these  calcav  It  h   h   )       fl 

solves  in  an  iwolatt'J  state  in  Lima-v  ruj'n^. 


Liiim:ans. 

The  Limneans,  Aqnaiie  I'uliiionary  Gasffirnjto'h,  tiK  \vi'  bave  already 
said,  are  the  animals  lielonging  to  this  grouj»  that  have  to  comu  to  the 
surface  of  the  water  h»  breathe,  as  the  didphins  and  phocas  among  the 
Mammifera  do  The  Limm-u  Plunorhk  and  Pliifti  are  the  prin- 
cipal memlieis  if  this  gr  uj 

The  Lmmeans  hve  ui  çreat  nnmhers  m  tlu  '-i  ^nant  nat  re  ol  nil 
ccuntne-s  particulaily  ol  temjeiate  clmiate«  They  caiin  t  reman 
ling  unler  wtter  being  compelled  trequently  to  use  to  the  suifice 
111  order  to  1  reathe  atmosphenc  an  Thev  aie  even  ol  lerverl  1  y 
a  mechanism  n  t  \ery  well  undeistood,  to  turn  themsehes  ujside 
down  in  '^iitli  i  manner  as  to  present  thom'ielves  feet  uppeimo  t 
and  to  mo^p  slowly  dong  in  thi'.  postion  Lieepmg  as  it  ^  eie 
thron  h  the  watei  It  is  difti  ult  to  comjrehenl  Low  the  movalle 
liquid  lied  upon  which  the  animal  rjentes  (in  >fter  lesiitance 
enough  t(  ^jermit  ot  its  crfepin^  as  it  it  were  on  i  sJil  resisting 
body  it  seems  to  produce  the  mc\ement  with  the  assistance 
of  its  foot  which  IS  broil  ind  thick  and  shoiter  than  the 
sheU 

The  Limneaus  ha^e  a  large  flat  I  ead  Irom  ea  h  ide  ot  which  issues 
a  triangular  contractile  tentacle  caiiying  at  its  1  i  e  anl  on  the  inner 
side  an  extremely  small  dot,  or  eye.  The  most  considerable  part  of 
tlie  body,  comprehending  the  viseei-al  mass,  is  spiral,  and  is  contained  in 
a  thin  diaphanous  shell  (Fig.  200),  tlie  turns  in  tlie  spiral  of  which 
are  generally  elongated,  the  last  turn  being  larger  than  all  the  othei-a. 
The  interior  of  this  is  occupied  by  the  i-espiratorj-  cavity,  which  com- 
municates outwardly  by  an  opening  analogous  to  that  which  exists  in 
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tlni  siiitik     T1ÛS  opuiiiiif;  dilitfH  im\  (  i  iitiatts  m  siilIi  ii  mninipr  as  to 

R'coive  the  air  iu  the  tsivîty,  fniil  exclmlp  «iitLi  ^\htii  tht  iiumtl  li-'cd^ 

iticli'  Tiiider  tlie  water.   'J'he  mouth  is  a  trans 

witm  slit  Ijetweai  two  mthcr  thiii  lips,  and 

in  aiiaed  with  small  cauiiie  tœtli.     AVheii  the 

animal  sallies  froiu  its  sboU,  it  lia«  tlic  .ipptai 

nnœ  of  a  short  trnmpet.     In  its  iutermr  is  a 

vmuidish,  tliick,  and  fleshy  tnhercle,  not  Tinhkt 

the  tongue  of  a  paroquet.     The  true  toiignt, 

however,  which  liée  at  the  Iwttijm  of  the  sht, 

m  fliit,  ovid-shajKsd,  luid  snpjiurteil  1  >  i  cintil  i 

giuoiiH  or  hoiiy  pwlicle. 

The  LimneauH,  itideil  by  this  v(i\  tiuii 
plicated  bnecal  apjMiratiis,  are  enabled  to  ieed 
themselves  with  yegetalie  substances  •suth  «*< 
the  leaves  of  atjuatic  plaiils,  wlocli  they  cut  and 
bruise  with  their  teeth.  They  aie  iei-\  attire 
in  the  season,  reproducing  towaiils,  the  end  ot 

spring.  At  this  period  little  o\al  oi  semi  cyhndncal  masses  are  tre- 
quently  found  adhering  to  floatmg  borlits,  glittt,nn^  and  trans-jiaient 
as  ciystal.  Tlieseare  agglomerations  ot  the  egqs  of  Limneaûs  When 
w'inter  sets  in,  the  Limnm  of  our  climate  fall  into  a  state  of  torpor, 
and  sink  more  or  less  deeply  into  the  mud  of  the  lakes,  mai-shes,  rivem, 
or  brooks,  wliich  they  inliabit. 

These  moUn^s  are  of  no  apparent  utiliti   excej  t  t    1  i  î  fi  h     an  1 
aquatic  birds  whuli  destroy  them  m  great  numbers 

The  Planorliis  have  an  organization  inalo 
gous  to  the  Limneans  of  whith  they  aie  the 
faithful comp imons m  stagnant witeis  Thin 
shells  {Fig.  201)  aie  tlmi  li^ht  md  disk  hke 
in  form,  roUel  loniid  its  plane  m  sath  a 
niiuiner  as  to  iendt,r  all  the  turns  of  the  spiral 
visible  from  al'ove  a  will  as  below  itiston 
cave  onbothsides  withaii  ovaljolbngnliaped  '' *=  \,"  \'  "" 
opening,  and  with  an  o^  eKulum  si  lid     The 

animal  is  conformable  to  the  shell  in  ehniie.  The  visceral  mass  forms 
a  very  elongatetl  cone,  which  unwinds  itself  al)solutely,  according  to 
the  spiral  turns  of  the  shell.    Tlie  foot,  or  abdominal  locomotive  mass, 
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is  short,  and  very  nearly  romid.  The  head  is  sufficiently  dL-tiiict,  ioid 
fnrnislied  with  two  very  bug  filiform,  contractile  teutatlea,  lifiTiiig  nt 
their  base,  and  on  the  inner  side,  a  small  organ,  which  looks  hke  an 
egg.  The  mouth  is  armed  in  the  upper  part  with  crose-cutting  teeth, 
and  in  the  lower  part  with  a  tongue,  bristhng  with  a  great  number 
of  hooked  excrescences. 

In  habits  the  Planorhis  resemble  tlie  Limneans  :  they  creep  like 
them  on  the  surface  oE  solid  bodies,  and  swim  in  the  water  with  the 
feet  upwards  and  the  shell  down.  They  feed  on  aimilai-  sabstances, 
and  their  eggs  are  collected  in  gelatinous  masses  also.  Tliey  pass  the 
winter  in  a  state  of  torpor,  buried  in  the  mud  of  the  rivera  they 
inhabit. 

The  principal  species  is  Planorhis  corneas  (Fig.  201),  which  is 
common  m  the  ri%ers  of  Enf,Iand  and  France 

Another  group  of  mollutits  which  occupy  oui  fresh  risers  and  swim 
with  the  shell  down  and  teet  up  is  represented  by  Ph  /s  t 
ciitanet  {Fig  202)  The  genus  Phyui  ha^e  in  oval 
oblong  01  nearly  globular  shell  very  thin  smooth  iiid 
fragile  opemng  longitu Imallj ,  narrow  abo've  with  the 
F  g  202.  nght  edge  'iharp  tlie  last  turn  cf  the  spiral  lein^  Iarj;pst 
^ï^t.^     ot  all 

The  animal  ippears  to  be  intermediate  m  form  between 
PlanorbiH  and  Lunnea  it  is  oval  m  form  and  uniolls  it-elf  like  the 
Limneanii  lut  ita  tentacles  m  place  of  being  tiianj,ulai  and  thiok 
hke  the  latter  are  ekngated  and  narrow  like  these  jf  PknDrbis 
Thes^  httle  inhabitants  of  fre  h  w^ter  swim  with  iatiht^  the  leet 
upwaids  the  si  ell  below  hke  the  Lunneans  and  the)  leed  on  vege 
taller  hi  e  them 
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N  t]i  family  v,e  reach  a  ,aoup  of  (jastei  ipodn  much  moie 
Dumeions  both  m  npecies  anl  m  special  ti^es  which  resjiie  ly  the 
did  ot  bianchije  or  ,^8  Guviei  hvides  them  into  mauv  idei 
based  chiefl;  upon  their  le^jiritoiy  crgins  But  we  must  hmit  our 
ielvi-s  to  desLiiliQg  the  cunous  ihelk  belonging  to  tlie  giiups  ol 
Teciib) anJii t   PefU   ihiyhcliiA   aut[  Ci/ Idbt  iju-hiv 

The  TeetibranchiEe  ha\  e  tlie  gills  atta(.he  1  eitliei  to  the  nght  bi  le 
of  thehodj  or  upon  the  hack  arraiif,el  m  the  form  of  leaflets  iiore 
01  leas  diYidal  hut  not  symmetncal  and  iieail>  coTeied  1  j  the  mantle 
Bulla  and  ijlyistu  are  the  two  pnncipal  genera  of  the  giouj  and 
maj  le  considered  as,  the  type  of  two  small  famihes 

The  iplff  III  weie  known  to  the  incients  nndei  the  name  1  '*a 
haies  [Lepus  imrtnus)  from  wune  tanciel  lesemhlance  to  the  teires 
trial  hire  They  ■\\ ere  oljects  ot  pcfounl  horror  insj ired  either  b) 
then  Mnoulai  f  rm  or  fiom  ^n  acnd  lanstic  and  modoroua  hqnil 
which  tbej  «eciet*  A  magic  influence  wis  attributed  to  them  thej 
weie  supposed  foi  instance  to  ha\e  influence  rrei  the  fern ile  hesirt 
It  IS  n  t  ei  J  howevei  tc  explain  the  evil  renown  acquuetl  V^  an 
animil  \\hicli  is  known  t>  lie  ^entle  anl  e^en  timid  Thej  lie  naked 
and  fat  somtwhit  lesemllincf  the  Limneans  in  then  rial  el  iif^atel 
foim  tbeir  thickne  a  m  the  dorsal  regnn  and  their  posten  i  locomo- 
tion Their  head  wluch  i8  very  indistinct  is  furnished  with  four 
tentacles  the  anteiioi  t  vd  of  which  aie  the  laif,est  and  sinewlat 
resemlle  the  eai-s  of  a  haie  Ihe  e^eb  aie  foundat  thp  lase  of  the 
postciior  tent«  Is     1  liese  cl  ai  ctei',  are  ol  seived  in  Apliji  a  dei  ihn 
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(Fi^  2(H)  ■lji7i/ i«  otdislioi^s  also  the  siine  ^nlHl^inlrllt(Fl^  iOlj 
In  tliui  lamilj  the  mollnei  i'.  miKh  more  impoitiiiit  tiom  itsAoluuie 
tlian  fiom  it-i  mteiiial  luduneutan  iiid  lionn  '-liell  wlntb  j"  cou 
ti  ned  111  tlie  bnucliial  JiipM  In  Tiff  205  we  have  the  small  auJ 
thui  cai'tila„,iiioii8  shell  which  exists  m  the  mteiioi  ct  the  ammal 

ihu  AphsLP  aie  foiiiul  iieuly  ui  tvdi  ifgion  of  the  globe  not  only 
upon  the  shoies  ot  the  Contmeiit  but  on  e^el^  island  shore  Ihey 
commonly  mhabit  s<indy  ind  muddy  shore  o£  small  depths  oi  even 
the  roeli^  reu-ssts  oi  uiidei  shelter  ot  the  stones  which  have  fallen 
fiom  the  cliffs  Their  e^gs  nmeist  of  those  long  filaments  which  tin 
disthai^ed  m  imaienne  numbers  md  wlutb  fisheimen  call  sea  wormH 
The^   feed  upon  cat  in  ulgii   with  whith  the  bottom  of  the  sea  lu 


co\ered,  but  the \  c  it  ids  i  siimll  maniit    iniiiial'J  such  as  the  naked 
molhiscs,  aimelidh,  ami  ciustitceans 

"We  aie  the  kss  astonished  to  --ee  the  Aphsie  so  glnttonous  when 
we  learn  how  hberallT  ISatnie  has  actoidtd  to  them  oigaiis  of  masti- 
cation tiituiation  and  digeation  Thtu  mouth  is  foimed  of  thick 
and  niusculai  lips,  a  ^eiy  long  asoplia^us  oi  gullet  succeeds  and 
tlus  oaophatruB  doe^i  not  communicate  with  a  singk  stomach,  hut 
with  loui- — one  enuimous  memliianons  «op,  an  e\ceedineh  muscular 
gizzaid,  with  two  accessaij  pockets,  one  of  wlmh  terminates  m  the 
form  of  a  sao  The  gizzaid  has  thick  walls,  and  is  furmsbed  on  the 
internal  w  »11  w ith  ciitilagmons  quadrangular  pjiamida,  the  sunmiits 
ot  which  mteitwme  This  appiratus  is  intended  to  biuise  the  food 
when  it  reaches  the  thud  stonmh  It  is  also  armed  with  little 
iiools  th    iiiiMtiu    ofwlih    s    lu     t.  1  tjw  lids  the  (Utuniet    il  the 

JI//AI  1 
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Tlie  genua  Bulla  diffère  materially  from  the  Aplysiie.  'J'liey  Imvy 
a  well-tloveloped  sliell,  the  form  of  which  is  eîefçaiit  ;  they  are  deliraitfi 
in  structure  ;  their  brilliant  I  u  ■s  o  s  t  ^  t  rel,  hlaek,  or  wliite 
bands,  sepamted  by  many  var  ed  1 1 1  use  tl  ese  little  moUnsts  to 
be  much  aonght  after  for  ornamentil  11  ct  oa=i  The  sliell  itself  i« 
oval  or  globulous,  rolled  up  in  a  a  roll  emootl  s[  otted,  veiy  tliin  and 
frftgile.  with  a  conrave  spiral,    n  1  1  cate  o\  c  1!   is  length,  with  a 

straight,  wide,  and  cutting  cdjjc. 


Obliiwe  iit  its  two  extremities,  neither  the  liead  of  the  animal  hot' 
the  teuta«les  are  very  ajiparent.  The  gills  are  placed  under  the  hack, 
a  httle  to  the  right  and  behind  ;  its  stomach,  which  alone  fills  a  great 


j)avt  of  the  carity  of  the  body,  presents  tbe  pecnliarity,  already  noted 
in  the  Aplysiit,  of  behig  furuiwlied  with  lx>ny  pieces,  evidently  intended 
to  grind  the  food. 

The  Bullae  can  swim  with  facility  in  deep  water,  but  they  evidently 
prefer  the  shallows  aiid  a  sandy  bottom,  feeding  upon  smaller  mcd- 
liiSL-s.     They  are  found  in  every  ^ca,  but  they  abound  chiefly  iu  the 
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Indian  Ocean  and  Oceania.  Some  species,  liowever,  such  as  Bulla  «;«- 
pulla  (Figs.  20ti  and  !207),  the  shell  of  which  is  shaded  grey  and  brown, 
and  the  Water-drop  (Bulla  hydatida),  inhabit  Eurojiean  seas.  Bulla 
dbhnga  and  BuUa  as^ersa  (Adams),  and  BuUa  nebulosii  (Gould), 
represented  in  Figs.  208,  209,  and  210,  are  also  well-known  speciea. 

In  the  Pectinibranehial  Gasteropods  the  gills  are  composed  of 
numerous  leaflets  cut  like  the  teeth  of  a  comb,  and  attached,  on  one 
or  many  lines,  to  the  upper  part  of  the  respiratory  cavity.  They 
constitute  the  most  numerous  oriler  of  Cephalous  Molluscs,  compre- 
hending nearly  all  the  nnivalve  spiral  shells,  and  many  otliers  which 
are  simply  conical.  They  inliabit  the  aea,  rivers,  and  lakes,  and  are 
of  all  sizes.  The  most  remarkahlo  genera  to  which  we  shall  limit 
ourselves  belong  to  the  family  of  Trochoidm  and  Buccînoïdx. 


TrochoÏd;e. 

The  genus  Trochis  are  found  in  all  seas,  and  neir  tu  the  ■•linrp  in 
the  clefts  of  rocks,  especially  in  places  where  sai weeds  giow  luxuri- 
antly. Some  of  these  thick,  cone-shaped  shells  are  extremelj  beautilul, 
being  richly  naci'ed  inside,  and  remarkable  lor  the  beauty  and  dnei- 
sity  of  colour  exhibited.     Generally  smooth,  the  gieat  spu.il  i"^  ne\Li- 


tbeless,  sometunps  ed:;cd  with  a  series  of  legular  spmes  The  toim  is 
conical,  the  sfiial  more  or  less  raised,  broad  and  angulai  at  the  lase, 
the  openmg  entire  depressed  transversely,  and  the  edge  disunited  in 
the  upper  p^lt 

The  animal  wh  tli  iiih  ibits  this  sliell  is  also  spintl  ;  its  head  is  I'ur- 
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nished  witli  two  tonical  h=atacle^,  havrng  at  tlieii  bitae  eyp^  1  oim  on 
a  peduncle  ;  its  foot  la  sliort,  roiuirT  at  its  two  extiemities,  ed^^ed  oi 
fiinged  in  its  circumfounce  and  fiiriii'-Iied  with  a  homy  opertultun, 
circular  and  legnlarly  spiral 

The  &mil>  la  divided  mto  many  F.nb-genera  Among  the  T)o 
eJmdw,  propPily  so  called,  we  miy  notice  a  typical  species  Trorlnib 
nihticus  (Fig  211)  and  ÎÏWiwt  iiiyatus  (Fig  212)  The  Zedari  t 
comprehend  the  fake-sided  Trochoids  tjpical  of  which  we  nii\  notice 
Troclms  inermis  (Fig.  213),  whose  greenish  "veilow  shell  is  tound  m 


ime  Cooldl  (Chniinlt2> 

the  American  seas;  Troekvs  Cookii  (Fig  21-t)  who^e  rust^  Irown 
shell  18  hroiight  ûom  the  distant  heas  of  Anstnl  i  anî  ficchif^ 
imhrwaius  (Fig.  215),  whose  white  colouit  1  hell  cmes  from  the 
Antilles. 


Another  remartable  species,  the  Pho^us  eo  ichijho'phorus  (Born) 
Trochm  agglutinam  (Lamai-ek),  is  a  native  of  the  Antilles  popularly 
known  as  the  Mason  (Figs.  216  and  217)  trom  the  singnlai  facultv 
it  has  of  collecting  on  the  back  of  jte  shell  in  proportion  as  thev 
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increase  iii  ■-izc  iiioTibV  l>oJie^  eoiiietimes  of  toiisultriUi  lull  iiiili 
as  small  flints  stems  ol  plants  filaments  ol  bliLlt.  all  oi  \\iiiLli  it 
carries  :  Lence  its  name  of  Ma'^on 

Tlie  Spuired  Trochus  m  the  sliell  ol  ^\lii(,h  tiic  tuiiis  ot  tlit  sjuil 
are  studded  with  radiatmcr  ^piufs    i^  rLpipscDted  hy  liochut>  ■^tUn 


(Fig.  218)  and  Troclius  steUarh  (Fig.  220),  they  are  natne^  oi  tlia 
Australian  seas.  Troolms  imperialis,  vulgarly  tilled  the  Lovil  '\  ur, 
and  Trochtis  or  BoteUa  Zealaiidica  (Fig.  219),  the  New  Zealand  bpur, 
the  spiral  turns  of  which  are  sculptured  in  descending  lurrows,  and 
studded  mtii  imhrieated  scales,  which  form  a  projecting  edging  round 


the  margin  of  the  shell,  and  give  it  a  radiatmg  form, 
of  a  violet  brown  ahove  and  white  behiw,  and  is  still  mi 
ItoteJla  Xealaiulica,  from  the  Indism  Ocean,  whose  sliel 
Fig.  21!),  presents  the  most  lively  colours,  forms  on£ 


'I'his  species  is 
e  iu  collections. 
,  repiesenteil  in 
of  a  genus  by 


8  numerous  m  s 


Beside  the  genus  'Irochiis  naturalists  range  a  pretty  marine  shell, 
called  tlie  Sun-dial  I  >S'ij/jfmn)i),  recognised  by  its  profomid  umbilicus, 
wide  and  funnel-sbai>ed,  in  the  interior  of  which  may  he  seen  the  little 
c'rciiat6d  teeth  which  loUow  tlic  edge  of  every  turn  o£  the  spiral  up 
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to  the  top.  Ill  mo.-it  collections  of  tlieHU  pretty  shells  wc  I'ind  the 
striped  Snn-diftl  {Solarium  persjKciicuni  of  Lmnjeus),  fiom  the  Iiidkn 
Ocean  (Figs.  221,  222),  the  diameter  of  which  is  about  two  inches 


m  piTsriccllcuni  (I.iTiuBit-). 

and  a  lialf.     The  Anstraliaii  8un-dial  (8  %arieqatum  Lmn'eiis  Fig 

223)  ia  another  species  frequently  seen  m  coUections 

it  is  as  mneh  variegated  above  as  Ldow  ot  i  wlnti 

and  nisty  brown.     Tlie   minnte  trelli'^il  'mik  di  il 

which  is  only  ten  lines  tu  diameter,  comes  irom  tJie 

coast  of  Tranquetar.  '  ^^^^v  a  '"    "  i 

The  genus  Turbo  are  very  generally  diftused  hem,,  fonnl  on  p\riv 
shore,  where  they  cling  to  rocks  beaten  by  the  wa\ts     Abiut  tiit\ 


speciea  are  known,  some   of  theiii   huge   shelli    ithcrs  verj   small 
Tm-hn  miirgaritacp.us  (Pig.  224)  is  largt    thick,  ind  weighty  lonrid 
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bellied,  and  deeply  furrowed  ;  in  colour  it  ia  yellow,  or  rust- coloured, 
laarked  by  square  brown  spots.  Turbo  argyrostomus,  tlie  Silver- 
mouthed  Tnrbo  (Fig.  225),  ia  still  larger,  with  projecting  spines  on  ibe 
fop  of  its  larger  spiral.  Turbo  mwrmoratus  (Linnfeus),  tlie  Marbkd 
Turbo  (Fig.  226),  is  the  largest  shell  in  the  group.     It  ia  marbled, 


green,  white,  and  brown  outside,  and  superbly  na«ted  within.  The 
Gold-mouthed  Turbo  is  so  named  from  its  naere  being  of  a  rich 
golden  yellow.  The  Wavy  Turbo  (T.  uiidulatus,  Fig.  227)  is  vulgarly 
knoivn  as  the  Australian  Serpent's  Skin.  The  shell  is  white,  orna- 
mented with  longitudinal  waving 
flexible  lines  of  spots  of  green,  or 
greenish-violet.  Turbo  im'periàlis 
{Fig.  228),  from  the  Chinese  seas, 
is  green  without,  and  brilliantly 
nacred  within  ;  it  is  vulgarly  known 
as  the  pai^oquet. 

The  Turbos  are  found  in  the 
North  seas,  in  the  Channel,  and  on 
the  Atlantic  coast.  The  animal  is 
eaten  m  nearly  all  the  sea-ports  of 
the  Channel. 

Near  to  the  Trochidœ  and  Turbos 
m  the  system  are  the  Monodonia, 
*'  °  Ddphtnula,  and  Turritelta. 

The  Monoilo  la  are  elegaatlj  marked  shells,  belonging  to  the  seas 
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of  warm  countries,  M.  Australis  (I'ig.  229)  is  a  naiivc  of  Austrar- 
lian  seaa.  M.  lahia  (Fig.  230)  is  a  small  brown  shell,  with  white 
spots,  which  is  very  common  on  the  shores  of  the  Mediterranean. 

Of  the  Delphinula  only  a  small  nnmbec  of  living  species  are  known. 
They  are  natives  of  the  Indian  Ocean,  and  remarkablo  for  the  nume- 
rous spiJious  asperity  of  their  shell  (Fig.  231), 


The  TiirrifeUûlœ  are  numerous,  and  found  m  every  sea  All  these 
shells,  as  their  name  indicates,  represent  a  winding  pyramid,  ter- 
minating in  a  sharp  point,  some  of  them  liaving  fluted  "piraK  otheis 


rounded,  angulai    oi    flat    and  some  of  them   elegantly  pencilled 
Figs  1^32  to  2-ifa  represent  some  of  the  varied  lunna  they  assume 
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att     t    a  ol       t     al    t     1  as  1  n     1  ee      1  r    t  I  to  o 

1  kn         Tinier  tie  mine  oi  J    tl         co  3  (Fg     3  ) 

t  I  ly  IS  gl  li  il  an  1  t  p  e^e  te  ao  j  en  n" 
n  1  ont  thont  eoutra  tuij^  ts  If  o  de  t 
t         the   heal      hhisl  nltrmjet 

1  aped   te  u  nat  ng       a  large  buccal  openi 
Inraslel     tl   lornj  plates   and    oy    el  with 
1  ttîe  hook      anl  tno  com  al  tentacle*»    Ightl^ 
^  ^     Lai     ""      °       '^'^'^^  ■acted  b  t  ve  j  d  I  net  ea  h  I  ear    g  it  the 
este  n  I   bi  e   a  lon^,   i  ed  n  le     The   toot    s 
short   o  al    Ivil  1  into  two  parts     the  anteio     eonca  e    nl  cnp- 
ahaped     the  poste  or   flat  and  fleshy     It   s  th  s  f  ot  wl    1    hear 
a  TesieuloTis  mais  i  ke  foam     h   h        e     t    pe  oliar    1   r    ter  to  tl  e 
pretty  moll  se     The    n    s  conaL.ts  of    a  great   number  of  sm  11 
1  ladders  which  comi  u  e  to  keef   tl  e    n  mal  on  the  surf  ice  of  the 
water      The  si  ell        1   ht    t  an  p  rent       olet   oloiired    anl  ve  y 
much  resembles  tl  e  shell     f  th   He!  s     The  T    ih      s  ii  h.  1  t  the 
deep  s      diid  otten  form  banks  of  manj  le  gnes  n  extent     Me 
y  oy  anl  *  amiard  ha  e  "eea  I  gOE     oi  J  nthnas  d  ven  1^   the 
urrent     They  lia  e    ail  lurm»  mi  y  1  y   tl  ro  gh  these    ande 
ng  tnbes  nh  h  wo  11  be  the    poi    t  e     y      le  f  thej  c  nil    ot 
by  d  -a  mg   tl  e  r  heada  w  th  n  the  r  shells  a  d       ntr-   t  ug  their 
nat  tonal  ves  le    d  mmish  tl  e  r  v  lume    nd   n    ease  the  r    ei^l  t  at 
wllioastoe   kqn  etly  to  the  bottom  of  th     vater  till  tJ  e  t  npe  t 
was  ovei      It  is  e  en  p  etended  that  at  the    pproa  1     f  dan        tl 
/    fh  la  à  scharges  a  hqmd  of  a  lark  violet    olour  nl  ch  d  stnrl  3 
tl  B  water  anl  pe  -n  t    1 1    escap   t  on    t     n  m^ 

Bi;i:cixni-i;. 

This  family  includes  a  vast  number  of  molluscs  almost  exclusively 
marine,  among  which  are  the  beautiful  genera  Conus,  Porcehina, 
Ahnea,  Cassis,  and  Murex,  which  we  propoae  to  paes  in  review. 

The  genus  Comts  is  especially  rich  in  species,  as  well  as  numerous 
in  individuals.  Tliey  are  much  sought  after  by  collectors,  being  vety 
rare,  and  command  high  prices.  The  shells  belonging  to  this  group 
present  a  very  remarkable  uniformity  of  shape,  at  the  same  time  tliat 
the  colours  are  very  fine,  and  much  varied  in  design.      The  shell  is 
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thick,  solid,  inversely  conical,  wreathing  spirally  from  the  hase  to  the 
apes,  the  spiral  being  generally  short,  the  last  torn  constituting  alone 
the  greater  part  of  the  surface  of  the  shell.  The  opening  extends 
nearly  along  its  whole  length,  occupying  all  the  height  of  the  last 
whirl.  It  is  always  narrow,  its  edges  quit*  parallel  ;  the  columella 
presents  neither  fold  nor  curvature  ;  the  right  edge  is  plain,  sharp,  and 
thin,  detached  from  the  front  of  the  last  spiral  by  a  sloping  hollow. 

The  animal  which  inhabits  the  Coime  shell  creeps  upon  a  foot, 
elongated,  narrow,  truncate  in  iront,  furnished  behind  with  a  homy 
rudimentary  operculum,  altogether  insufficient  to  cover  the  opening. 
The  head,  which  ia  large,  is  elongated  into  a  little  snout,  or  muzzle, 
at  the  base  of  which  rises  on  either  side  a  conical  tentacle,  having  an 
exterior  eye  npon  its  anterior  extremity.  At  the  extremity  oï  the 
muzzle  is  the  mouth,  which  is  armed  within  witli  numerous  homy 
books,  inserted  in  the  tongue.  A  cylindrical  syphon,  reversing  itself 
in  the  shell,  serves  the  purpose  of  carrying  water  to  the  hranchiie  or 
gills.  The  shells  inhabit  the  seas  of  warm  countries,  especially  those 
lying  between  the  Tropics,  where  they  affect  sandy  coasts,  with  a  depth 
of  ten  to  twelve  fiithoms  of  water. 

Among  the  species  hearing  a  spiral  crown,  we  may  mention  Conus 
ivdonuUi,  of  which  many  varieties  are  known,  which  come  from  the  South 
American  Seaa  and  the  Antilles.  Of  all  species  of  the  genus  it  is  the 
rarest,  and,  consequently,  most  sought  after  for  its  rarity  and  beanty. 

The  commonest  species  is  <hn,m  liphuiica  from  the  sliores  ot  Asia 
Africa,  and  America  It  is  white  with  black  spots  wh  ih  are  nearly 
square,  arranged  in  transverse  hands 

In  Pl.  XXI  we  haie  represented  some  interesting  species 
Conus  wvperuihi  (¥\^  I  )  is  a  tine  species  of  white  colour  with  bands 
of  a  greenish  yellow  or  tawny  colour,  ornamented  with  transverse,  cord- 
like,  articulated  lines  of  white  and  brown.  One  of  the  largest  species 
of  the  genus  is  ComtB  geografhus  (Fig.  II.),  which  sometimes  attains 
the  length  of  six  or  seven  mches  ;  it  is  shaded  white  and  brown. 

Among  the  non-crowned  species,  we  have  represented  in  Fig.  III. 
Conus  tesseUatus,  common  in  the  Indian  Ocean.  Its  anterior  part  is 
violet  in  the  interior.  The  spots  with  which  it  is  surrounded  are  of  a 
fine  red  or  scarlet,  or,  in  short,  a  red  lead  colour  upon  a  white  ground. 

Conus  ammiraUs,  of  which  three  varieties,  Figs.  IV.,  V.,  and  VI.,  are 

2e 
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natives  of  the  seas  which  Lathe  the  Moluccas  ;  thoy  are  bcantiAilly 
marked  varieties,  of  a  brownish  citron  colonr,  marked  with  wliite  sjiutw 
nearly  triangular,  with  tawny  bands  painted  in  veiy  fine  ti-aceiy. 
This  species  has  been,  and  is  still,  mneh  songht  after  by  collectors,  and 
presents  many  varieties  besides  those  repi'esent^d. 

Among  the  shells,  which  seem  almost  ready  to  become  cylindrioal, 
may  be  noted  Conus  nobiUs  (Fig.  A^II,),  a  ime  shell  of  yellowish  colour 
approaching  citron,  ornamented  with  wbite  spots.  The  golden  drop, 
Conug  textile  (Fig.  VIII.)i  is  yellow  in  coloor,  ornamented  with  waving 
longitudinal  lines  of  brown,  and  white  corded  spots  edged  with  tawny 
coloor.  The  glory  of  the  sea,  CoJiM3^?or«rt)Hrtm(rig.  IX,),iswhitein 
colour,  banded  with  orange,  and  reticulated  with  numerous  triangular 
white  spots  edged  with  brown.  This  is  a  native  of  the  East  Indies, 
and  one  of  the  most  beautiful  shells  of  the  whole  group. 

The  porcelain  shells,  or  Cyprxa,  are  brilliant,  smooth,  and  jxiliahed, 
qualities  which  have  procured  for  them  the  denomination  undei'  which 
they  are  best  known.  They  are  oval-shaped  or  oblong  convex,  with 
eiJges  rolling  inwards  and  longitudinal  openings,  narrow,  arched, 
dentate  on  both  edges,  and  notched  at  the  exti^emities.  The  spiral, 
placed  quite  posteriorly,  is  very  small,  and  often  hidden  by  a  calcareous 
bed  of  a  vitreous  appearance. 

It  is  now  known  that  the  form  and  coloiiiing  of  the  shells  vaiy 
veiy  considerably,  acconling  to  the  age  of  the  aniinal  :  so  much  so, 
indeed,  that  the  same  species  examined  at  various  stages  of  its  growth 
would  almost  seem  to  species  and  even  to  genera  essentially  different. 

In  their  3:outli  Porcelains  are  thin,  conical,  elongated;  with  con- 
spicuous, spiral,  and  large  openings.  The  right  edge  soon  lecomeK 
thicker,  and  folds  itself  inwardly  ;  the  opening  is  restricted  ;  finally,  the 
spiral  K  imfolded  in  successive  folds  from  the  right  edge,  and  by 
successive  deposits  of  the  vitreous  matter  we  have  spoken  of  the 
opening  is  gradually  contracted,  its  extremities  hollowed  out,  its  edges 
disconnected,  and  the  shell,  until  now  oidy  shaded  in  pale  tints, 
assumes  its  most  brilliant  colours,  disposed  in  bands  or  spots,  as  exhi- 
bited in  Pl.  XXII.,  in  which  Figs.  I.  and  II,  are  the  adult  shells, 
and  Fig.  III.  the  young  shell,  of  Cijijrxa  ScoUii. 

The  animal  which  inhabits  this  shell  is  elongated,  and  is  provided 
with  a  well-developed  inantle,  furnished  on  the  inside  with  a  hand  of 
tentacles  ;   it  is  able  to  fold  itself  up  in  its  shell  in  such  a  manner  m 
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t  be  enveloped  all  i  mnl  Tin  lieal  h  p  \  l(  I  witli  tw  >  \er\  I  i  ^ 
t  miealteiitncle",  each  liivmg  a  ^  ery  largt,  e  jt  inwliuli  i  pnpil  and 
ins  can  ^^m  diatuigiiislipd  Tlie  foot  is  \al  elongate  and  wifchout 
operculum  and  is  wellieprLaenkd  in  T/j  !/  ifi^nbiVig  23S)  Jlie 
Porcelains  are  founl  at  i  little  distance  from  the  Jior  ^eneiilly  m 
clefts  of  the  locky  bottoms  but  sometimes  they  t  iry  themeelyes  m 
the  sand  TLey  are  timil  shun  tin,  li„ht  and  nlj  Ic no  then  le 
tieats  to  creep  about  m  search  of  fuol  which  appciii  f  1»p  p\cla 
sivelv  animal  Tlieac  magnificent  nioUnscs  itie  n  tiv  s  oi  o^ciy  tea 
One  small  crextuie  hves  m  the  (jlnnncl,  mother  \\\\  much  ïargei 
species  13  fc\i!il  m  the  Adriatic  but  the  Indian  Ocean  \h  the  home 
of  the  laiger  anl  finer  spe  leti  oi  porcclam  shells 

As  objecte  of  cuiina  tyand  ornament  these   hells  havt  been  much  in 
request  m  ill  ap;«i     Th    iid  ilitii  \'~  of  tb    \siatio  i  ast  make  1  race 


lets,  collai-s,  amulets,  and  head-dresses  of  them,  and  use  tliem  to  orna- 
ment boxes  and  harness.  In  New  Zealand  the  chiefs  carry  a  rai'e  aud 
choice  species,  suspended  from  the  neck,  as  a  badge  of  their  rank  or  sign 
of  distinction.  This  is  Cypriea  coccincUa  (Fig.  23i)).  In  some  parts 
of  India  and  Africa  a  very  little  species,  the  Cowrie,  passes  as  current 
money.  The  species  are,  indeed,  very  numerous,  and  we  can  only  find 
room  for  very  brief  <lescriptions  of  a  few  of  the  best  known  among  them. 

The  Waving  and  Zigzag  Porcelains,  whose  native  country  is  un- 
known, are  beautifully  ornamented  with  v^aving  and  broken  lines,  as  we 
see  them  in  Figs.  240  to  243. 

The  Aurora  Porcelain,  of  which  we  have  spoken  above,  is  nearly 
globular,  of  a  uniform  orange  coloor  above,  and  white  below  ;  the  teeth 
of  the  opening  are  of  a  bright  orange.  Tiie  shell  is  rare,  and  much 
sought  after. 

The  Cowrie  Porcelains,  {Jypr.i'a  mnneta  {Figs.  244  and  245i,  is  a 
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littlo  oval  slid!,  dcpriwseil,   flat   below,  witli    m.i\    tlutk    ii1j;ps    and 
;iitly  waving.     It  is  oF  a  unifonii  yellowish  uliite  tnlnui  ■-(iijietjnie^ 


citroii-ytliow  hIkjvo  and  wliite  below.  There  are  usually  twelve  teetli 
ill  the  opening.  It  conies  from  the  Indian  OceaQ  the  Maldivian 
Isles,  and  tlie  Atlantic  Oceai 

This  aheli,  so  common  m  collecti  ns  is  gatheied  1  >  the  women  on 
the  aliore  of  tlie  IMaldivian  Isles  three  l^is  atf^r  tl  e  full  mw  ns  and 
before  the  new  moons  ;  it  is  afterwards  transported  to  Be  gaJ  to 
India,  and  Africa,  where  as  \e  ha  e  alrealvs^il  t  is  need  lythe 
negroes  and  otlid  iiatnes  as  money- 


Cypm^  moneta  (l.liinxii 


The  Madagascar  Porcelain,  Ctjprx-a  Maâagascariensis  (Fig.  246), 
and  the  Granular  Porcelain,  Oypriea  mw/eiw  (Figs.  250  and  2ril),  are 
beautifnDy  marked  apeciee,  liaving  the  general  appearance  of  the  Cowrie. 

The  species  most  abundant  in  the  Channel  is  the  little  Cocdnelli 
already  mentioned  ;  it  is  very  small,  oval,  tun-helhed,  the  opening 
dilated  in  front  with  smooth  transvei-se  stripes  of  greyish,  tawny,  or 
rose  colour,  with  or  withont  spots. 

Cifprsm  miippa  (Pi.  XXII.,  Fig.  IV.)  is  oval-ehaped,  swelling  below  its 
sides,  well-rounded,  ornamented  with  small  white  spots  below,  with  a  dorsal 
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Lnuicliing  lino  above  ;  tlie  interior  is  violet  colour,  witli  tliirty-sîx  tœtli 

on  one  side  and  forty-two  on  the  other.   It  beloii}:çs  to  the  Indiau  Ocean. 

The  Hai-lec[uin  Poicelam   ti/pia  i  iushio  (Fi^-i  "\   undAI)  from 


the  coast  nl  Maligascar,  is  ornamented  with  white  spots  very  closely 
rtrranged,  and  nnich  cinnimscribed  above,  with  black  spots  upon  the 
nil  f      The  undi  i  side  is  violet. 


A  very  tine  species,  wliicli  is  veiy  common  in  collect iojia,  ia  foniiil 
iu  tJic  Indiun  Ocean,  ùom  Madaijascar  to  the  Moluc«w— the  Tij^cr 
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4i;l'  the  ocean  world. 

Poicekm,  iliei(l\  ^niptl  ^ith  ifc  inlial.itiint  Ihis  shelî  (Fig.  VII.} 
18  laige,  o\al,  tun  bellied  thick,  and  conve;.,  of  a  bluish  white,  orna- 
mented with  nameions  broad,  black,  lound  spota,  much  scattered,  and 
u  btraiglit  doisal  line, brown  aloieand^eij  wliite  below.  It  hasgene- 
lally  twenty  three  teeth  on  each  edge,  quite  white.  Somewhat  resem- 
bling the  Tiger  Porcelain  is  the  CijiiVfea  funtherina  (Fig.  252},  which 
is  probably  a  variety  of  the  same  species.  Another  remarkable  species 
is  Vijpnva  argu^,  as  represented  in  Pl.  XXII.  (Figs.  VIII.  and  I\.) 


The  genus  Oimla,  so  called  from  tlieir  egg  ^aped  form,  occupy  a 

jiLice  near  thecouea  in  the  systpm    The  shell  is  higbly  pohsbed,  wliite 

_^        01  10  e  cilonied  oblong  oi   ovtl   convex   attenuate,  and 

/^'w^    acumnnte  at  the  extremities  without  apf  aient  spiral,  the 

t       Ijl    alges  miUed  -vuthm  the  loni^  nariow    -md  cuived  opening, 

\-uJEi  ^*'^^*  *'*^^  "^r^"  *^"^  ^^^*  ^^^  ^"^  ^^''^  ^  ^^"  "pp'*^  **" 

Yj/     tli^  ^'S^^  ^"^ë^     '^''^  Ovnlï  aie  inhabitanta  of  the  Indian 
Oc;'an   and  thmeat!   sea*!       Some   few   t-peciea,  however, 
*«J>^'foïu™' belong  to   the  Mcditeiranean  and  the  Black  Sea.     The 
■""""'   '""^'' three  species lepie'ïcnted  m  Figs   2j-i    lii  and  255,  pre- 
sent vfry  singular  contrasts  ot  foim  and  size 

In  til*'  i;eims  Vohiki,  from  lohcie  to  turn  the  shell  is  oval,  more 
or  le-s  tim-lxillieil.  A  spiral  ii  mg,  slightly  nnmmelate,  the  oijening 
large,  the  edyes  notched,  without  channel;  the  coluinellar  edge  is 
lightly  excavated  and  arranged  in  oblique  fobbi.  The  light  edge  is 
arched,  thick,  or  cuttîn^j;.  accoRlinj;  to  the  specieo. 
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The  iinmnl  lii     t  bii:;e  heid   piovuled  mtli  two  toiitidp^     ïlio 
muutii  tLiiiiiii  itp   in  11  tliRl  tiuiili  lulnl^lled  with  hookei3  teetli     The 


loot  is  vei-y  large,  I'liii-owed  m  front,  and  projecting  from  all  parts  of 
the  shell,  but  without  operculum.  The  Volutœ  live  on  the  sands 
near  the  shore  ;  sometimes  they  are  found  high  and  dry,  left  by  the 
reti-eatiiig  tide.  Their  shells,  of  various  forms,  are  ornamented  with 
the  most  lively  colours,  the  eurfac€  covered  with  irregular  lines,  the 
tint  of  which  is  generally  in  ati^oog  contrast  with  that  of  the  ground. 

Among  the  more  remarkable  species  illnstratod  in  Pl.  XXIII.,  we 
may  note  :  Fig.  I.,  Vduta  undtdata  ;  Fig,  II.,  Voluta  ajniiium  ;  Fig. 
1ÏI.,  Valuta  iJelesseHii;  Fig.  IV,,  Valuta  musiea  ;  Fig.  V.,  FoZîrfa  î'm- 
periaîis;  Fig,  VI,,  Vduta  seaplia;  and  Fig,  VII.,  Voluta  vexiUuin. 

Besides  the  genas  Voluta,  naturalists  range  the  kindred  geniK 
Oliva,  so  named  from  their  resemblance  in  form  to  the  olive.  Their 
nearly  cylindrical  shell  is  slightly  spiral,  polished,  and  brilliant  as 
the  Porcelains  ;  its  opening  is  still  long  and  narrow,  strongly  notched 


in  front,  its  edge  columellar  swollen  anteiioily  into  a  kind  of  cn^hlon 
iiiiJ  striped  obliquely  m  all  its  length 
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Tlie  Molluscs  belong  to  the  seas  of  warm  countries,  whore  they  fré- 
quent the  sandy  bottoms  aud  clear  waters.  They  creep  about  with  rnncli 
agility,  reversing  theiuselves  quickly  when  they  have  been  ovei-tnrned  ; 
they  live  upon  other  animals,  and  are  flesh-eaters.  They  are,  in  fact, 
taken  at  the  Isle  of  Trami  by  iising  flesh  as  bait.  The  colours  of  the  shell 
are  very  varied,  and  sometimes  fantastically  streaked.  Oliva  eryihro- 
xtoma  (Fig.  256)  is  ornamented  externally  with  flexual  lines  of  a 
yellowish-brown,  with  two  brown  bands,  combined  with  the  fine 
yellowish  tint  of  gold  colour  within.  Oliva  porphyria,  from  the  Brazil 
coast  (Fig.  257),  presents  lines  of  a  reddish-brown,  regularly  inter- 
laced with  spotted  large  hrown  marks,  upon  a  flesh-coloured  ground. 
Oliva  irisam  (Fig.  258)  is  paiiita:!  in  zigzag  lines,  close  and  brown, 
edged  with  orange-yellow,  and  with  two  zones  of  darker  brown,  and 
reticulated.  Oliva  Periwiuna  (Fig.  259)  is  furrowed  with  regularly 
spaced  hands. 


MiTKA  AND  Cassis. 


lîesidc  tho  OHypn  and  Volutes 


the  system,  and  re.^embling  tlteni  in 
many  respects,  we  find  the  Mitres, 
so  called  from  their  resenjblance 
to  the  bishop's  mitre.  They  are 
natives  of  warm  chmate.'j,  such  as 
the  Indian  Ocean,  the  Australian 
Seas,  and  the  Moluccas.  The  shell 
of  the  Mitra  is  long,  slender,  and 
sphal,  the  spire  eniUng  in  a  point 
at  the  summit  ;  the  opetiiog  is  small, 
îiaiTOW,  and  triangular,  and  notched 
in  front.  The  inhabitant  of  the 
shell  has  the  peculiarity  of  projects 
iug  from  its  month  a  sort  of  cylin- 
drical trunk,  which  is  long,  very 
extensible  as  well  as  flexible,  and 
probably  prehensile,  the  use  of 
which  is  only  subject  of  surmise, 
pupaiis  ^iiira  epincopalis  (Fig.  260),  from 
the  Indian  Ocean,  is  white,  orna- 
mented with  square  spots  of  a  line  red,  and  capable  of  high  polish. 
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Milra  jjupalis  (Fig.  261)  lias  dentitbrm  folds  round  the  opening, 
which  also  crowo  each  turn  of  the  spiral  ;  the  spots  are  smaller, 
and  much   more  numerong  and   varied   in  form  than  those  of  M. 

In  the  casfjne  Cassis,  the  shell  is  oval,  convex,  and  the  spiral  o!'  coii- 


•^idenble  height  The  longitudinal  opening  narrow  terminating  m 
fiont  m  ■»  short  chinntl,  whith  becomes  suddenly  erect  towaids  the 
ba  k  of  the  shell,  as  in  Gub^is  glitu  u  (Fi^,  2(.2)  i  gliim^  f,i  y  shell 


^"^H^    "'J!'^ 


from  the  Moluccas,  Tlie  colnmella  is  tulded  oi  toothed  transverselj , 
as  in  Fig.  203  {Cassis  nifa)  ;  the  right  edge  thick  furnished  with  i 
sort  of  pad  exttinally,  and  dentate  within       This  shell  is  from  the 
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Lillian  OiLaii  iml  i-,  ol  i  imp  puijile  colour  \aiied  witli  ]>1ilL  i1io\p 
tlie  edf^es  ot  the  optmng  being  ot  a  coril  led  colour  ihe  teftli  dum 
Lemg  white 

Tlie  head  of  the  inimal  is  large  and  thick  iumishtsl  with  ti\o 
conital  elongated  tentaLlea  at  the  base  of 
which  aie  the  eyets  The  mantle  la  ringed 
oui  aide  the  shell  lalhng  back  upon  the  edges 
ot  the  opening  anil  terminating  it  its  an 
teiiorextieraityina  long  cylmdiical  thuinel 
cloven  m  front  and  piSMD^,  by  a  hollow  at 
the  base  into  the  bronchuil  caiitj  The  foot 
13  laige  and  furnished  with  a  homy  oper 
tu  hi  m 

These  animals   keep    near  the  shore   m 

f-hillow  watei     They  walk  4owlj    uid  tften 

sink  themselves  into  the  sand  -nhcic  thcyprty 

upon  small  bn  ah  es      Theyaie  notnumeioub 

m  species,  but  specimens  liom  the  Indiin 

Ocean  are  often  large  and  beautitull>  maiked     The  shells  of  the  ies. 

mirked  species  arc  frequently  used  m  India  a   lime  and  employed  la 

mortal 

Our  apace  only  permits  aa  to  mention  among  the  more  cunous 
specimens  Cusbis  eancHtcitlatii  (Fig  264)  two  \aiieties  ot  L'assit 
Maduffuscat  lemis  (Figa.  26o  and  2bb),  and  the  cmious  C'dibis  iindahi 
(Martini),  Zt^ra  (Lam.),  or  Zebra-marked  Casque  (Fig,  207). 


PUEPURA. 

The  Purpuras  have  a  classical  name  and  history,  having  furnished 
the  Greeks  and  Eomans  with  the  brilliant  purpie  colourmg  matter 
which  vraa  reserved  for  the  mantles  of  patricians  and  princes.  The 
Pm'pura  is  an  oval  shell,  thick-pointed,  with  abort  conical  spiral,  as  in 
Purpura  cajnlhis  (Fig.  208).  In  some  it  is  tubercular  or  angular,  the 
last  turn  of  the  spiral  being  larger  than  all  the  others  put  together. 
The  opening  is  dUated,  terminating  at  its  lower  extremity  in  an 
oblique  notch.  The  columeUar  edge  is  smooth,  often  terminating  in 
a  point  ;  the  right  edge  otlen  digitate,  thick  internally,  and  tbldcd  or 
rippled. 
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'Ihc  aiiiiiiil  2  e  G  ts  a  la  ^e  bead,  furnished  with  two  swollen 
couioal  tentacles  close  togetl  e  ad  bearing  an  eye  towards  the 
middle  of  then:  external  s  de  It  f  ot  is  large,  bilobate  in  front,  with 
a  semicircular  homy  oper  ulum 

The  Pnrpi  ns  mhih  t  the  cl  fts  of  rocks  in  marine  regions  covered 
with  algiï!.  On  ot,  ïs  o  s  they  bu  y  themselves  in  tlie  sand.  They 
creep  about  b  the  help  f  the  fott  m  pursuit  of  bivalves,  which  they 
open  by  means  of  their  short  snout.  They  are  found  in  all  aeaa  ;  but 
the  larger  species  and  greatest  numbers  come  from  warm  regions, 
more  especially  from  the  Australian  seas. 

The  Purpura  of  the  ancients  was  not,  as  is  generally  thought,  a 
vermilion  red,  but  rather  a  very  deep  violet,  which  at  a  later  period 
came  to  have  various  shades  of  red.  The  secret  of  its  preparation 
was  only  known  to  the  Phœnicians,  that  being  most  esteemed  wliich 
came  from  Tyre.  An  EngUsh  traveller,  Mr.  AVilde,  has  discovered  on 
the  eastern  shores  of  the  Mediterranean,  near  the  mins  of  Tyre,  a 
certain  number  of  circular  excavations  in  the  solid  rock.  In  these 
excavations  he  found  a  great  number  of  broken  shells  of  Murex  li'un- 
cahis.  It  is  probable  that  they  had  been  bruised  in  great  masses  by 
the  Tyrian  workmen  for  the  manufacture  of  the  purple  dye.  Many 
shells  of  the  same  species  are  fouud  actually  living  on  the  same  coast 
at  the  present  time. 

Aristotle,  in  bis  writings,  dwells  upon  the  pui-ple.  He  says  that 
this  dye  is  taken  from  two  flesh-eating  molluscs  inhabiting  the  sea 
which  washes  the  Phœnician  coast.  According  to  the  description 
given  by  the  celebrated  Greek  philosopher,  one  of  these  animals 
had  a  very  large  shell,  consisting  of  seven  turns  of  the  spiral, 
studded  with  spines,  and  terminating  in  a  strong  beak  ;  the  other  had 
a  shell  much  smaller.  Aristotle  named  the  last  animal  Bueeinum. 
It  is  thought  that  the  last  species  is  recognised  in  the  Purpura 
•■apillus  (Fig.  268),  which  abounds  in  the  Channel.  Eéaumur  and 
Duhamel  obtained,  in  fact,  a  purple  colour  froLi  this  species,  which 
thoy  applied  to  some  stuffe,  and  found  that  it  resisted  the  strongest 
lye.  The  genus  Murex  is  supposed  to  have  been  the  first  species  in- 
dicated by  Aristotle. 

Up  to  the  present  time,  the  pixiduction  of  the  purple  remains  a 
mystery.  It  was  long  thought  this  fine  dye  was  furnished  by  the 
stomach,  liver,  and   kidneys;    but  M.  Lacaze-Duthiers  has  demon- 
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«fcratel  that  ttp  oi^an  ^huh  «ecretes  it  is  found  en  flie  1  v,ei  smfa^'P 
of  tliL  mantle  between  the  intestines  and  the  leopintoryoi^aLs  where 
it  iiim<s  a  silt  tf  iascn  tr  small  bind  The  colouring  matter  as  it 
IS  extracted  tiom  the  animal  is  jellowish  expo'fed  to  the  hght  it 
l>ecCDies  f,olden  jellow  then  gieen  taking  flnally  a  tine  Molet  tint 
While  these  transJormations  are  in  progress  a  pecuharlj  pungent 
odoui  IS  disengaged  which  strongly  reminds  one  of  that  ot  assafœtida 
That  portion  of  the  matter  which  has  not  passed  info  the  violet  tint  is 
solnlle  in  water  when  it  has  taken  thit  tint  it  becomes  insoluble 
The  appearance  ot  the  colour  heems  pio^oked  lather  by  the  influence 
oi  the  luns  ra-^s  than  by  the  icfcion  ot  the  ait  The  mitter  attains 
its  finil  coloui  m  shoit  m  propoititn  to  the  power  ot  the  suns 
rays 

It  19  a  question  how  iai  the  colour  evolved  under  the  solariai" 
remains  indelible  It  is  known  thit  the  contrary  is  the  case  with  the 
colouring  mattet  of  the  Lochineal  insect  which  chanj,e^  very  qiiiekh 
when  exposed  to  th  sun  It  is  probably  the  remarkal  le  leiiatante 
it  opposes  to  the  ri-ss  of  the  «un  which  lecommended  it  tt  the 
ancients  The  patnaans  ot  lome  and  the  rich  citizens  of  dreeee 
md  Asia  Minor  Irved  to 
w  itch  the  magical  lefiec 
tirns  of  the  aun  on  the 
^bmus  Lilour  which  or 
II  imented  their  mmilf s 

Bnt   to   letum   to  om 

humble  shells      Purpura 

Jqillus   (Fig    2t)&)    IS  a 

tlock  shell  ovalatute  with 

conical  spiial  generally  d 

I  laded  or  a  ellowish  white 

zoned   with    brown    an  I 

more  or  less  spotted 

p,ih,Ht.in.i=»«^).  (.Ln,.,u>,>  Pur^mra  patula  (Fig. 

2G9)  is  a  species  so  common  in  the  Mediten-anean  that  Columella 

thought  it  was  fi'om  this  species  in  particular  that  the  Itomans  obtained 

their  fine  colour. 

Purpura  consul  (Fig.  270)  is  one  of  the  largest  aliell;*,  and  of  a 
tine  thick  white  colour. 
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The  Fii    mums  resLmbl*-  the  Pmpur 
sh  U  IS  omI  CI  coQicil  much  Eotchod 


ill  imin>  rtbpect-'     Their 
{'rout      The\  mlialut  (^ei-i 


sea  especiaih  thise  of  Europa  The  animal  has  a  small  flat  head, 
fuiitisheJ  with  lateral  tentacles  or  horns,  beating  the  e\e&  upon  an 
external  Sï^elling  sitimteJ  near  their 
central  length  We  need  only  refer  to 
Fig  271  Buectnum  senfieosmn,  and 
Bticeinum  undatum  (Fig  272),  for  their 
ijeneral  form  the  well  known  whelk  of 
oui  mnikets 

The  ff«ïj)aa  aie  shells  of  the  Indian 
Ocean  nchly  enamelled  within,  and  orna- 
mented externally  with  «lipihtly  oblique 
longitudinal  stripes  in  ,ay  colowrs,  with 
hnely  sculptured  forms  m  the  intervals  ; 
spiral  \ery  small  and  opening  large. 
Among  the  moie  attractive  species  are 
Harpa  nentricosa  (Fig-  273),  Barpa 
im^erialis  (Fig.  274),  and  Harpa  arlieularis  (Fia;  275) 

The  Murex,  or  Eock  Shells,  include  a  large  number  ot  sptLies  all 
remarkable  for  their  bright  colours  and  somewhat  fontosticil  md 
varied  forms.  They  are  found  in  all  seas,  but  become  laigei  and  mire 
branching  in  the  seas  of  warm  regions.     The  shell  is  otal,  or  rather 
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oblong,  tliL    jjijp  mnn  or  l<s9    kiated  iti 
mtli  rowi  ot  spuits  li  tuLLimlu  iiiuifiLit 


straight  canal  often  ol  \eiy  consideiable 

Fig   277  (Muich  hau  Ml     )     He  exterial  elf,e  is 

often  smooth  or  nppîed, 

the     colamellar     edge 

s)metimes  callous. 

The  head  of  the 
animaJ  is  furnished  with 
two  horns  or  tentacles, 
oailar  upon  their  ex- 
ternal side,  the  mouth 
elongated  in  the  form  of 
a  trunk.  Tlie  foot  is 
large  and  round,  and 
furnished  with  a  homy 
operculum. 

Among  the  species 
with  long  slender  tube, 
covered  with  spines,  one 
of  the  most  notahle  is 
Murex  tenuis^ina(Fig. 
276),  which  is  a  native 


of  the  Indian  Ocean  and  the  Jloluecas. 
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Among  the  stroiig-tul)ed  epecies  with  long  Ciinsil  and  no  «{lines, 
fïom  tlie  eame  regions,  is  Murex  ImunieUmii  (Fig.  277). 

Among  the  shorWubecl  speeiea,  fumisliGd  with  foliaceoiis  and  jagged 
fringes,  is  Murex  seorpio  (Fig.  278). 


One  more  typical  sprcKS  nny  1>g  noted,  mmely,  Miitir  prinai<>ns 
(Fig.  279),  which  is  found  on  ill  th^  cniNts  ol  Euto[i(>,  and  espemliv 


1'^.  ffid.    'iVIUm  viirlPËBtuni  ILnm.)    Fig.  Ill .    Trtlnn  luttPilum(1Jnn.)    K(g,  2.VJ.    Trllon  anus  (Lnm.) 

in  the  Channel.     Other  species  worthy  of  notice  are  found  in  the 
!  of  them,  according  to  Cuvier 


Mediterranean  and  the  Adriatic,  f 
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and  De  Blainville,  species  which  famished  the  tnie  Tyrian  purjjlc  of 
the  aiicieuts  ;  but  om-  space  prevents  iis  from  dwelling  on  them. 

The  Tritons  are  ranged  beside  the  genus  Murex  in  the  system, 
Tlieir  shell  is  irregularly  covered  with  scattei-ed  swelling  excrescences, 
not,  as   in   Mure?:,    in  longituiliiial  rows,  bnt  scattered  all  over  the 


surface.  Abont  forty  species  of  Triton  are  known.  They  inhabit 
everj'  sea,  but  more  especially  those  in  warm  countries.  Triton  va- 
riegatum,  vulgarly  called  the  Marine  Trumpet  (Fig.  280),  ia  a  very 
large  shell,  which  even  attains  a  length  of  sixteen  inches  ;  it  is  enamelled 
witli  great  elegance,  in  white,  red,  and  tawny-hrown.  They  come  fi-om 
the  Indian  Ocean,  where  they  are  very  common.      Triton  loiorium 
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(Fig.  281)  ia  of  a  red(Tish-browû  exterually  and  white  \rithiii.  Tin,' 
Triio}i  aims  (Fig.  282)  ia  of  a  wliitish  colour,  spotted  witli  red. 

Cerithium  is  a  marine  shell,  wliieh  is  found  in  muddy  bottoms  ;  on 
ships,  and  more  feequeutly  at  the  months  of  rivers,  but  rarely  Ijeyond 
the  point  to  whicJi  the  tide  reaches.  The  genus  is  numerous  in 
s[)e«ies.  Such  are  Cerithium  fasoiatum  (Fig.  283)  and  Ceritliiuni 
(iluco  (Fig.  284). 

The  Giant  Ceritliium,  Certthiiun  aigmiteum  (Fig.  285),  is  the  liv- 
ing analogue  of  a  magnifioent  fossil  species  belonging  to  the  tertiar;v' 


formation.  The  single  known  example  of  this  species  belongs  to  tho 
Deleasert  Museum  at  Paris.  Amanuacript  note  by  Lamarck,  attached 
to  this  sjiecimen,  relatics  that  this  shell  was  first  brought  lo  ])[mli;irk 
in  1810  br  an  Englishman,  one  of  tlie  crew  of  an  English  ftlLJ.j. 

2  [■■ 
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The  English  eailor  had  drawn  it  up  from  the  bottom  of  the  sea  with 
the  soimding-lead  from  a  bed  of  rocks  off  the  coast  of  AustraHa, 

The  genus  Fitsus,  or  spindle  shells,  is  distingaialied  by  the  elegance 
of  its  form  rather  than  by  the  brilliancy  of  its  colours.  They  are 
spindle-shaped,  spire  many  wliorled,  canal  long,  operculum  egg-shaped. 
Among  the  more  remarkable  species  may  be  noted  Fusus  j)rohos- 
cidiferm  {Fig.  286),  Fusus  ipagodus  (Fig.  287),  and  Fusus  coins 
(Fig.  288). 

The  genus  Stronibus  is  a  marine  shell,  belonging  to  Equatorial  seas, 
of  whose  habits  and  manners  very  Httle  is  known.  It  is  probable  that 
they  are  long-hïed,  for  their  shells,  when  found  perfect,  have  acquired 
a  very  considerable  thickness   and  weight.     They  are   even  found 


encmsted  in  the  interior  with  numerous  layers  of  soft  earthy  sedhnent, 
and  covered  externally  with  small  polypiers  and  other  marine  pii> 
duetions,  as  represented  in  Strort^iis  gigas  (Fig.  289). 

Some  species  of  Siromhus  attain  great  size  and  are  placed  as  orna- 
ments in  halls  and  dining-rooms.  In  some  of  them  the  opening  is 
brilliantly  shaded,  and  those  are  cliiefly  sought  after  to  decorate 
grottoes  in  gai'dens,  or  for  collections  of  shells,  where,  from  their 
size,  they  necessarily  occupy  a  prominent  place. 

These  shells  are  tun-bellied,  terminating  at  their  base  by  a  short 
canal,  notched  or  truncated  ;  the  right  edge  gets  dilated  with  age  ; 
simple  on  one  iving,  lohed  or  cuneated  in  the  upper  part,  and  pre- 
senting in  its  lower  part  a  groove  or  canity  separated  from  the  canal 
or  from  the  notch  at  the  base. 
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The  animal  wliich  inliabits  this  shell  presents  a  distinct  head,  pro- 
vided with  a  trunk  or  snout,  and  with  two  tentacles  or  horns,  each 
bearing  a  large  and  vividly-coloured  eye.     The  foot  is  C' 


divided  into  two  portions,  the  posterior  one  which  is  the  longest  beti 
ing  a  homy  operculum — a  tnie  claw.  In  tl  e  eajjle-win^e  1  S/  01  il  us 
in   Figs.  290  and  291,  tlee   several   pe  iliuiiti  s  ire 


well  developed.     This   shell   is   large,   turbinate,   distended  in   the 
middle,  with  an  acutely-pointed  spiral  studded  with  conical  tubercles, 

2  F  2 
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tlie  right  edge  very  broaJ,  i-oiimled  off  below.  The  opeiiÎEg  is  ol  jx 
vivid  rose  purple  fading  into  white.     It  is  a  native  of  the  Antilîes. 

Stroiiibns  gallm,  or  the  angel-mngetl  (Fig,  201),  vc-iiied  with 
stripes  of  white  and  red,  comes  from  the  coftsts  of  Asia  and  America. 
Siromhm  luhuanuB  (Fig.  292)  is  fawn-coloured,  sown  with  white, 
and  externally  the  right  edge  is  ted  and  striped  ;  inside  the  columeUa 
is  shaded  purple  and  Hack. 

Stromlm  eaneellaim,  the  trellised  Strombns  (Fig.  203),  is  small  in  size 
and  white  in  colour.    Stromius  thersites  is  also  represented  {Fig.  204). 


Pteroceea. 

The  Pterocei-a,  liom  Trepov,  wing,  and  Képa<i,  horn,  in  ninny  respect;* 
resemble  the  Stromln  Tbey  are  distinguished  from  them  chiefly  in 
this,  tliat  the  nght  ed^e  deveiopes  itself  with  age  in  long  and  slender 
digital  ':pinc%  nioic  oi   lûs.s  nimierous,  the  ninnliei-s  of  which  I'itry 


of 


according  to  the  species.  The  Pterocei'as  are  found  in  the 
lx>th  hemispheres,  their  vulgar  denomination  being  sea-spiders  or 
scori^ions.  A  glance  at  the  illustrations  (Fig.  205,  Pterocera  seor^io  : 
Fig.  296,  P.  miUepeda;  Fig.  207,  P.  cUragra  ;  and  Fig.  298, 
P.  lairAis)  \vill  satisfy  the  reader  as  to  the  general  correctness  of  this 
designation. 
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'llie  tamilj  ot  Ptirutai,  wîioae  reiiiarkaWe  ibrm  is  so  well  calcu- 
lated to  Pscite  oiu  admiration,  lias  yet  aiiotlier  attraction  :  the  colour- 
iiiK  of  the  Bhell  <  xhibits  many  aliaJes,  which  are  particnlarly  varied 


towArda  the  opeuiiig,  where  it  iw  j,'enei'ally  distin finished  by  gi'eat 
I'roMliness  aud  brilliancy,  which,  added  to  its  other  ckimct-era,  render  il 
the  most  interesting  of  all  tlie  Gysterojiods. 


(J  j.CU)UUAXL!£IiAL   {jAWlEKOPOUd. 

Tlif;  Cu'liiljiuiiehiid  Gantcropods  liaTO  the  hran-cliiic  in  the  liarni  of 
leafluia  or  small  pyramids,  atfcvched  in  one  row  on  eacli  side  under  the 
edge  of  the  miintle.  Tlie^e  ai'e  ess'jntially  marine  unimala,  which  ibnn 
two  fàniihes,  viz.  Chitomda'-  and  PiiteUkhv. 

The  OhUoiis  are  very  singnlar  creatures,  destitute  of  eyesj  of 
tentacles,  and  without  jaws  ;  thuy  bear  Hjjon  their  back  in  place  of  a 
shell  a  cuirass  composed  of  imbricated  and  movable  scales.  They 
have  the  jrawer  of  elongating  and  contracting  themselves  like  tlie 
snails.  Tliey  roll  tlieiuselves  np  into  a  ball  like  the  woodlouse. 
They  adhere  with  gresit  tbrce  tu  the  i-ocka,  affectiug  those  places  most 
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exposed  to  ilio  be.'iting  waves.  Chiton  magnifieus  (Fig.  290)  is  Ibund 
in  '.ill  si'iis. 

Tl     F  til  I  Limi  t        11 1 1  te  a        y 

m  i  nul      listu        bed  at  1^     tl 

1    m  a   1    t      tu        1  tl     ammal    a  d  by  that 
f  tl     si  II      It  wa   md  bted  to  tl     an     nts  f 
t      il  a  n         flami  t  wl    bLu  an    ban  ed 
i    r  t  llfl  0    Ittl    ]1  te     Itl       1    th    naj     ty 
t  tl      1  La     1  ttl  blî  n      t        1 1  te 

la  mall 

Tl     si   11    f  tl    P  t  IbH        m    I  I 

IT  nla    n       pir  1  I  1 1    mmat  1Î  j  ti 

at  tl  mn  t  nti  and  n  hn  d  a  t  n  1  It 
is  smooth,  or  om  m  nt  1  o    tl       d        tl      1  d  at  n     1    n   tb 

summit,  and  often  co\eied  with  scalet, ,  the  edges  aie  liequently  dentate. 
The  colours  are  vivid  and  mucb  varied.  The  interior  is  very  smooth, 
and  remarkable  for  the  brilbancy  and  vigour  of  its  tints. 

The  bea<l  of  tlie  animal  is  fumisbed  ivith  two  pointed  tentacles 
or  horns,  having  an  eye  at  the  external  baae  of  eacli.  The  body  is 
oval  and  nearly  circular,  conical,  or  depreseed.  The  foot  is  in  tbe 
form  of  a  tbick  flesliy  disk.  Cei'tain  lamellar  branchiœ  are  arranged 
in  series  all  round  the  body. 

The  Limpets  dwell  upon  tbe  sea  shore,  in  the  parts  alternately 
covered  and  imcovered  by  the  waves.  They  are  almost  always 
attached  to  i-ocks,  or  other  submerged  bodies,  to  whicb  tbey  odbere 
■witli  great  tenacity.  If  tlie  Limpet  is  touched  before  any  attempt  is 
made  to  dislodge  it,  no  human  force,  it  is  said,  can  remove  it  without 
breaking  tbe  sbell.  We  are  assured  that  a  Limpet  can  sustain  without 
yielding  a  weight  of  many  pounds  weight.  It  holds  on  by  the  great 
quantity  of  vei-tieal  fibres  of  tbe  foot,  which  in  raising  the  median  part 
forms  in  tbe  centre  a  sort  of  sucter.  It  is  the  celebrated  experiment 
of  tbe  Magdeburg  cups  whicb  these  iittle  molluscs  realise  by  tlieir 
vital  action. 

These  animals  bui'y  themselves  in  tbe  chalky  rocks  to  the  depth 
of  two  or  tbree  lines  ;  when  tbey  are  dispersed,  tbey  are  obsen'ed 
constantly  to  return  to  tbe  same  place.  Their  movements  are,  besides, 
extremely  slow;  tbe  advance  of  the  Limpets  being  only  perceived 
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V)j  witchiiiG;  tlie  blow  l]pllea^al  ot  the  ^hell  abo\e  tlie  plane  ol  ik, 
position  It  18  "iTipposed  from  the  mouth  boiug  armed  tn  its  upper 
ed^e  with  a  luge  semi  lunar  lioniy  cuttiLs:;  tooth  and  m  its  lower 
pirt  fioin  luving  a  foi^gue  tumislied  with  horny  ho  ks  md  hom 
their  luhttbitin^  in  great  numlers  places  covered  ^\lth  nurme  plants 
thit  tlieii  food  iH  chiefly  vegetahîe 


Th    po  rer  mlmbit uita  of  the  coast  cat  Limpets  when  they  hive 
uothmg  else  but  their  fiesli  is  singularlj  conu.eous  «i  d  indigestible 


They  are  found  in  every  sea;  but  are,  however,  found  to  be 
larger  as  well  as  more  numerous,  and  much  richer  in  colour,  in 
Eqiiatorial  seas,  and  especially  m  the  southern  hemisphere,  than  in 
European  seas. 

The  common  Limpet  is  thick,  sohd,  oval,  and  nearly  circulai-, 
generally  conical,  and  covered  with  a  gi-eat  number  of  very  fine  stripes. 
Ita  colour  ia  of  a  greenish  grey,  uniform  above,  and  of  a  greenish 
yellow  inside.     It  is  abundant  in  the  Channel  and  on  Atlantic  coasts. 

The  Blue  Limpet,  Patella  ciuruha  (Fig.  300),  from  St.  Helena, 
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.  au  oviil  aliell,  broadest  beliiijd,  luocleiately  lliick,  depressed, 
,  covered  with  angular  wrinkles,  and  dentate  on  tJie  edge. 
It  is  of  a  spotted  green  outside  and  of  a  fine  gloBsy  blue  within. 

Other  very  elegant  species  are  Patella  umbeUa  (Fig.  -'Î01),  t'roui 
the  African  coast.  Patella  granatina  {Fig.  302),  the  mby-eyed 
Limpet  from  the  Antilles  ;  Patella  harhaia,  tlie  bearded  Limpet  (Fig. 


303),  and  tlie  long-shore  Limpet,  Patella  I 
outside  of  the  shell,  and  Fig.  305  the  inside. 


icosia  (Fig.  304).  tlte 
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CHAPTEK  XV. 

MOLLUSCOUS   PTEROfOnS. 


Between  the  Gasteropoda  and  Cephalopoda  naturahst'^  pkce  a  finali 
group  of  marine  animak  very  hmited,  both  in  genus  and  specie^,  the 
principal  characteristic  of  wlnih  is  a  niembranoa'.  espiuaion  situated 
on  tlie  rijfht  and  left  side  ot  their  head,  from  which  tlie>  tike  their 
name  of  Pteropoda,  from  Trors  irrepoç,  winged  feet 

One  space  only  permits  us  to  notice  the  moat  remarkable  of  these 
cnrions  creatures.  To  omit  them  would  be  to  leave  a  gap  in  our 
history  of  molluscous  animals. 

The  wings  or  flappers  with  which  they  are  provided  enable  tliem 
to  pass  rapidly  through  the  water,  in  which  they  feel  about  with  rapid 
and  continual  movements,  which  can  only  be  compared  to  those 
of  a  butterfly.  Like  these,  the  movements  of  the  Pteropods  are 
incessant,  tlieir  flappei-a  being  not  unlike  the  wings  of  the  insert. 
They  advance  in  this  manner  in  a  given  direction,  while  the  body  or 
the  shell  remains  in  an  oblique  or  vertical  position. 

These  little  molluscs  may  be  seen  to  ascend  to  the  surface  very 
suddenly,  turn  themselves  in  a  determinate  space,  or  rather  smm, 
witbout  appearing  to  change  tbeir  place  wliile  sustaining  themselves 
at  the  same  height.  If  anything  alaims  tbem  they  fold  up  their  flappei'S, 
and  descend  to  snch  a  depth  in  their  Immid  woild  as  will  gi^o  tbemtJie 
security  they  seek.  They  thus  pass  their  livta  m  tlie  open  sea  fin 
from  any  other  shelter,  except  that  yielded  hy  the  çulf  weed  and 
other  alga'.  In  appeiiriiiice  and  bahits,  these  small  and  sometimts 
mieroBcopic  creatures  resemble  the  fry  of  some  other  ioims  of  mollus<.<i 
They  htcrally  swarm  both  in  Tropical  and  Arctic  seas  ;  sometimes  so 
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numerous  as  to  colour  tlie  ocean  loi  leasjue^  Tliej  are  the  priuiipil 
food  of  wliales  and  sea  birds  in  high  latitudes,  raiely  appioiching  the 
coast.  Only  one  or  two  species  have  been  accidentally  tikeii  on  oui 
shores,  and  those  evidently  dn\en  tluther  h>  cuiienfg  mto  'rthich 
they  have  been  entangled  or  by  temp^st''  ^hich  hi\e  stiried  tin- 
waters  with  a  power  beyond  theus  I-)r  Lcich  states  that  in  IMl 
during  a  tour  to  the  Orknejs  he  observed  on  the  rocks  of  the  Ifle  ot 
Staffa  several  mutilated  specimens  of  i^io  hoiial  b  Some  daji  after 
having  borrowed  a  large  shrimp-net  and  rowing  along  the  coayt  of 
Mull  when  the  sea,  which  hid  ]  re\iou&l>  ^een  extremely  '■torm>  hal 
become  calm,  he  succeeded  m  catchmg  om.  ali\e  which  is  now  in  the 
British  Museum. 

"In  structare,"  Mr.  Huxley  tells  us  the  Pteropols  aie  m  st 
nearly  related  to  the  marine  univalves  but  much  interior  to  them 
Their  numeroua  ganglia  are  (.oncentmted  into  \  m'lss  below  the 
IS  ;  they  have  auditorv  vesicles  contaimn^  otolithes  ^nd  ire 
i  of  light  and  heat  and  probally  of  odouis  althtugh  at  mnst 
they  possess  very  imperfect  eyes  and  fentanle^  The  true  f^ot  m 
small  or  obsolete;  in  Chodeia  Jmctnluia  {Fig  A(\)  it  ig  tonibmed 
with  the  fins;  hut  in  CZto  it  is  suificiently distinct  and  cjnsists  of  two 
elements  or  sjnrah  ;  the  superior  portion  of  the  foot  supports  an 
operculum.  The  fins  are  developed  Jrom  the  sides  ot  the  mouth  oi 
neck,  and  are  the  equivalents  of  the  side  lappets  (E^njx  1 1)  ot  the  sea- 
snails.  The  mouth  of  Pneuim  do  no»  is  furnished  with  two  suj 
porting  miniature  suckers  these  organs  have  been  comj  artd  to  the 
dorsal  arms  of  the  cuttle  fashes  hut  it  is  doubtlul  whether  then 
nature  is  the  ?ame.  A  more  certain  pomt  of  rt-  emblance  is  the 
ventral  flexure  of  the  alimentary  canil  which  terminâtes  on  the  under 
surface  near  the  right  side  of  the  netk  ihe  Pterrpod^  ha^e  a 
muscular  gizzard  armed  with  gastric  teeth,  a  liver,  a  pyloric  eœcum,  and 
a  contractile  renal  organ  opening  inta  the  cavity  of  the  mantle.  The 
heart  consista  of  an  auricle  and  a  ventricle,  and  is  essentially  opistho- 
branchiatio,  although  sometimes  affected  by  the  general  flexure  of  the 
body.  The  venous  system  b  extremely  incomplete.  Tlie  respiratory 
organ,  which  is  little  more  than  a  ciliated  surface,  is  either  situated  at 
the  extremity  of  the  body,  and  unprotected  by  a  mantle,  or  included 
in  a  branchial  cliamber  with  an  opening  in  front.  The  shell  when 
present  is  symmetrical,  glassy,  and  translucent,  consisting  of  a  dorsal 
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and  a  \entnl  plate  united,  lAitli  an  antaior  upeuinj;  lor  the  head, 
lateral  slib'  for  long  filitorm  processes  of  the  mantle,  and  terminated 
l«hind  m  ont,  or  three  point» ,  m  other  cases  it  is  (omcal  or  spirally 
(  oiled,  and  closed  by  a  spiral  operLnlum  The  sexes  aie  nnited,  and 
the  orifioes  situated  on  the  right  Ride  oi  the  neck  According  to 
Vogt  the  embryo  Pteropod  hai  deciduous  vola  hke  the  sea  snails, 
before  the  piopt-r  locomotive  Oigana  aie  developed 

The  Pkiopods  beem  to  be  emmently  eociabl*-  and  grcgaiious 
'^waimm.^  together  m  greit  number'',  they  present  some  analogical 
reaemblaiicea  to  the  Cephalopodje ,  but  peimanently  they  represent 
the  laival  stage  of  the  sea  snails  De  Blainvdle  divides  the  gioap 
into  two  sections,  Thecosomuta  and  Gi/iimosomafa,  the  first  mcludins^ 
tlie  Ili/alœulc  and  LemcuimiJn  ,  the  second  contains  one  Umily,  the 
Cliouidse  The  Hyalceidaj  have  smill  hom^  shells,  vt-ry  thm  and 
transparent,  globulous   or  elongated   open  anteriorly,  cloven  ou  th" 


J 


U 


sides,  and  truncate  at  the  posterior  extremity.  Their  globular  body 
is  formed  of  two  parts,  the  one  including  the  hea<l,  bearing  two  very 
strong  tentacles,  and  two  large  fins  or  flappers  in  the  form  of  wings, 
springing  from  each  side  of  the  mouth 

These  molluscs  are  small,  and  generxlli  of  a  leilowish  blue  or  violet 
colour.  They  are  inhabitants  of  the  deep  eea  and  rsirely  seen  out  ot 
what  sailors  call  "blue  water."  They  plough  the  waies  with  ^eat 
rapidity  by  the  aid  of  their  formidable  hns  Ccrtam  ^viiils  throw 
them  sometimes  in  great  numbers  on  the  shores  of  the  Mediterranean 
These  little  creatures,  so  inoffensive,  and  which  live  tOj,ether  m  vast 
numbers,  seem  to  be  an  easy  and  ready  prepared  prey,  which  the 
great  marine  animals  may  swallow  by  thousands.  Twenty  species  of 
Syalea  are  described  as  actually  living  in  the  Atlantic  and  Australian 
seas.  Of  these  Htjalea  gihlosn  (Figs.  306,  307}  and  Uycdea  hiuji- 
rodrù  (Figs.  SUS.  309)  are  here  r 
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The  great  fkppers  of  liyalea  slridentaia  are  yellow,  marked  at  their 
base  with  a  fine  violet  spot.  Its  ehel!,  plain  alove,  convex  beneath, 
13  cloven  on  the  side.  The  snperior  part  is  longer  than  the  inferior, 
and  the  transverse  line  which  unites  them  is  i'nrmshed  with  three 


teeth.  This  shell  i.'^  yellow,  and  nearly  trantilucent.  When  the 
iinimal  swims,  two  espaiisiona  o!'  its  mantle  iseue  from  the  lateral  clefts 
in  the  shell. 

The  genus  Cleodora  laneeolufa  i*  a  delicate  and 

graceful  creatnre  ;  itshody,  of  geUtinoiis  appear- 

\  ance,  lias  a  distinct  head,  with  its  fins  near  the 

I  ^\      --■"     netk,  notched  in  the  form  of  a  heart  (Fig.  ;^10); 

1    /  its  posterior  part  is  glohulous,  transpaivnt,  and 

''^  luminous  even  in  the  dark.     The  animal  which 

1      1      n   I     c  |.ii]..in  inhabits  it  sometimes  shines  through  the  shell 

^    °  like   a   light  placed   inside    a    lantern.     This 

shell  la  tiiangnlar,  as  in  Cleodora  emj>idala  (Fig.  312),  thin,  vitreous, 

and  fra^ilt  terminating  in  a  long  spine  at  the  base. 
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CHAPTER   XVI, 

<-EPHALOPODOUa 


We  approach  the  more  voluminons  and  perfect;  molluscs  in  thn 
Cephalopods.  Their  name,  as  already  stated,  is  talcen  from  the  posi- 
tion of  the  feet,  which  are  inserted  in  the  anterior  piirt  of  the  head  ; 
in  Greek  ice(f)aXr),  head,  and  ttoO^ttoSoç,  foot. 

The  Cephalopodnns  Molhiscs  are  greatly  advanced  in  the  scale  of 
being,  for  they  possess  in  a  high  degree  the  sense  of  sight,  hearing, 
and  touch.  They  appear  with  the  first  animals  which  present  them- 
selves on  the  earth,  and  they  are  numerous  even  now,  although  they 
are  far  from  phiying  the  important  part  assigned  to  them  in  the  early 
ages  of  organic  life  upon  our  planet.  The  Ammonites  and  Beleniniiea 
existed  by  thousands  among  the  beings  which  peopled  the  seas  during 
the  secondary  epoch  in  the  history  of  the  globe. 

This  great  class  is  divided  into  two  orders  :  AeetahuUferoun,  or 
sucker-bearing,  and  TeninetMferovA  Ce^JialopocU,  those  fumislieil 
with  strong  fleshy  tentacnla. 

AcETiriLlFEROlS    CePH\L<  ITI  V 

To  this  ,!,r  11}  belon-,  the  cuttle  hsh  sjuid  inl  iig  na  t  am  j  ■ 
existing  species  ind  the  Bekranites  among  the  fossil  specie=!  S>mc 
of  tliese  cieatures  aie  huge  ant  e'isentially  flesh  eatei=i  or  carni- 
vorous; and  if  we  may  believe  all  that  has  been  wiitten  respecting 
them,  very  formidable  ones  Listtn  to  îlichclet  while  lit  pamta  the 
warliie  humiur  of  tliese  inhihitants  of  the  leep  —  Tlie  Meduia^ 
and   Mollusc^     sa>s   this  popular  authoi       are   gtnerdl-v   innocent 
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creatures,  and  I  have  lived  with  them  in  a  worU  of  gentle  peace.  Few 
flesh-eaters  among  them  ;  tliose  even  -which  ai-e  so,  only  kill  to  satisfy  their 
wants,  living  for  the  most  part  on  life  jnat  commenced — on  gelatinous 
animals,  ivhicli  can  scarcely  be  called  organic.  From  this  world  grief 
was  absent.  No  cruelty  and  no  passion.  Their  little  sonla,  if  mild, 
were  not  without  their  ray  of  aspiration  towards  the  light,  and  towards 
what  comes  to  us  from  heaven,  and  towards  that  love,  revelling  in  that 
changing  flame  which  at  night  is  the  light  of  the  deep.  It  is  now,  how- 
ever, necessary  to  describe  a  much  graver  world  :  a  world  of  rapine  and 
of  murder  ;  from  the  very  begmning,  û'om  the  first  appearance  of  life, 
violent  death  appeared  ;  sudden  refinement,  useful  but  cruel,  purification, 
of  all  which  has  languished,  or  which  may  linger  or  languish,  of  the 
slow  and  feeble  creation  whose  fecundity  had  encumbered  the  globe. 

"  In  the  more  ancient  foi-mations  of  the  old  world  we  find  two  mur- 
derous beasts — an  eater  and  a  sucker.  The  first  is  revealed  to  us  by 
the  imprint  of  the  trilobite,  a  species  now  lost,  the  most  destructive  of 
extinct  hemgs.  The  second  subsists  m  one  fearful  fragment,  a  beak 
nearly  two  feet  in  length,  which  was  that  of  a  great  sucker  or  cuttle- 
fish (Se^tia).  If  we  may  judge  from  such  a  beak,  this  monster,  if  the 
other  parte  of  the  body  are  in  proportion,  must  have  been  enormous  ; 
its  ventose,  invincible  arms,  of  perhaps  twenty  or  thirty  feet,  like  those 
of  some  monstrous  spider.  The  sucker  of  the  world,  soft  and  gelatinous  ! 
it  is  himself  In  makmg  war  on  the  molluscs  he  remains  mollusc 
also  ;  that  is  to  say,  always  an  embryo.  He  présente  the  strange, 
almost  ridiculous,  if  it  was  not  also  terrible,  appearance  of  an  embryo 
going  to  war  ;  of  a  fœtus  furious  and  cruel,  soft  and  tiunsparent,  but 
tenacious,  breathing  with  a  murderous  breatli,  for  it  ia  not  for  food 
alone  that  it  makes  war  :  it  has  Uie  wish  to  destroy.  Satiated,  and 
even  bursting,  it  still  destroys.  Without  defensive  armour,  under  its 
threatening  murmurs  there  is  no  peace  ;  its  safety  is  to  attack.  It 
regards  all  creatures  as  a  possible  enemy.  It  throws  about  ite  long 
arms,  or  rather  thongs,  armed  with  suckers,  at  random."  Such  is  the 
somewhat  exaggerated  picture  which  the  eloquent  historian  and  poet 
draws  of  the  Molluscous  Cephalopod,  and  it  must  be  admitted  that 
there  ia  a  basis  of  truth  in  this,  as  well  as  in  the  more  recent  one 
painted  by  Victor  Hugo,  in  his  eloquent  book,  "  Les  Ttavailleuia  dc  la 
Mer."  Where,  however,  there  is  so  much  of  the  fictitious  floating 
about,  it  will  be  our  endeavour  to  ehminate  facts  only. 
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The  foilowing  fact  is  abbreviated  from  tlie  "  Natural  History  and 
Fislieiy  of  the  Sperm  Whale."  Mr.  Beale  had  been  searching  for 
sliella  among  the  rocks  in  Bonin  Island,  and  was  much  astonished  to 
see  at  bis  feet  a  most  estraorilinary-Iooking  animal,  crawling  back 
towartU  the  surf  whieli  it  had  just  left.  It  was  creeping  on  ita  eight 
legs,  which,  from  their  soft  and  flexible  nature,  bent  considerably 
Uiider  the  weight  of  its  body,  so  that  it  was  just  lifted  by  an  eflbrt 
above  the  rocks.  It  appeared  mneh  alarmed,  and  made  every  attempt 
to  escape.  Mr,  Beale  endeavoured  to  stop  it  by  putting  his  foot  on 
one  of  its  tentacles,  but  it  liberated  itself  several  times  in  spite  of  all 
his  efforts.  He  then  laid  hold  of  one  of  the  tentacles  with  his  hand, 
and  held  it  firmly,  and  the  limb  appeai'cd  as  if  it  would  be  torn 
iisuuder  in  the  struggle.  To  terminate  the  contest,  he  gave  it  a 
powerful  jerk;  it  resisted  the  effort  successfully,  hut  the  moment 
after  the  enraged  animal  lifisd  a  head  mth  large  projecting  eyes,  and, 
loosing  its  hold  of  the  tocka,  suddenly  sprang  upon  Mr.  Beale's  arm, 
which  had  been  previously  bared  to  the  shoulder,  and  clung  to  it  with 
its  suckers,  while  it  endeavoured  to  get  tlie  beak,  which  he  could  now 
see,  between  the  tentacles,  in  a  position  to  bite  him.  Mr.  Beale 
describes  its  cold  slimy  grasp  aa  extremely  sickening,  and  he  loudly 
called  to  the  captain,  who  was  also  searching  for  shells,  to  come  to  hie 
assistance.  They  hastened  to  the  boat,  and  he  was  released  by  killing 
his  tormentor  with  a  beat-knife,  when  the  arms  were  disengaged  bit 
by  bit.  Mr.  Beale  states  that  this  Cephalopod  must  have  measured 
across  its  expanded  arms  about  four  feet,  while  its  hotly  was  not  bigger 
than  a  large  hand  clenched.  It  was  the  species  called  the  rock-squid 
by  whalers. 

These  formidable  and  curious  Cephalopods,  the  MoKâiua  of  Aris- 
totle, Mollia  of  Pliny,  and  Cefhaloplwra  of  De  Blainville,  have  the 
mantle,  according  to  Cuvier,  united  beneath  the  body,  thus  forming 
a  muscular  sac  which  envelopes  the  whole  viscera.  The  body  is  soft 
and  fleshy,  -varying  much  in  form,  being  sub-spherical,  sub-elliptical, 
and  cylindrical,  the  sides  of  the  mantle  in  many  species  extending 
info  fleshy  fins.  The  head  protrudes  from  the  muscular  sac,  and  is 
distinct  from  the  body  ;  it  is  gifted  with  all  the  usual  senses,  the  eyes 
in  particular,  which  are  either  pedunculate  or  sessile,  being  large  and 
well  developed.  The  month  is  anterior  and  terminal,  armed  with  a 
pair  of  homy  or  calcareous  mandibles,  which  bear  a  strong  resemblance 
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to  tlic  Ull'  of  a  parrot,  acting  tranaverHeh',  one  upon  tlie  other.  Its 
position  is  the  bottom  of  a  sub-conical  cavity,  forming  the  base  of 
numerous  fleshy  tentacular  appendages  which  surround  it,  and  which 
ai-e  termed  arms  by  some  wi'itera.  These  appendages  in  the  great 
majority  of  living  species  are  provided  with  suckers,  acetabula  (cupping- 
glass-lite  appendages),  by  means  of  which  the  animal  moves  at  the 
bottom  of  the  sea,  head  downwards,  or  attaches  itself  to  its  prey. 
These  suckers  are  armed  or  unarmed  with  a  long,  sharp,  horny  claw.  In 
the  unarmed  acetabulum,  the  mechanism  for  adhesion  is  well  described 
by  Dr.  Eoget  :  "  The  circumference  of  tlie  disk,"  says  this  writer,  "  ls 
raised  by  a  soft  and  turned  margin  ;  a  series  of  long  slender  folds  of 
membrane  covering  corresponding  faseicula  of  muscular  fibre  eonvei'ge 
from  the  circumference  towards  the  centre  of  the  sucker,  at  a  short 
distance  from  wLicli  they  leave  a  circular  aperture  ;  this  opens  into 
a  cavity  which  widens  as  it  descends,  and  contains  a  coue  of  soft 
substance  rising  from  the  bottom  of  the  cavity,  like  the  piston  of  a 
syringe.  When  the  sucker  is  applied  to  the  surface,  for  the  pur[)ose 
of  adhesion,  the  piston,  haring  previously  been  raised  so  as  to  fill  the 
cavity,  is  retracted,  and  a  vacuum  produced,  which  may  be  still  further 
increased  by  the  retraction  of  the  plieat-ed  portion  of  the  disk."  Here 
we  have  an  excellent  description  of  the  apparatus  for  holding  on. 
AVhen  the  animal  is  disposed  to  let  go  his  hold,  accoidmg  to  Professor 
Owen,  "  the  muscular  an'angement  enables  the  animal  to  pnili  fon^aid 
the  piston,  and  thus  in  a  moment  destroy  the  vacimm  which  retraction 
had  produced." 

In  the  eaeo  of  the  armed  Ceplialopods  {Onyehottntlns),  Protessot 
Owen  remarks,  "  that  there  are  circumstances  in  which  e^en  the 
remarkable  apparatus  described  by  Dr.  Koget  would  l,e  insufficient  to 
fulfil  tiie  ofhces  iii  the  economy  of  Nature  for  which  the  C'-ephalopod 
was  created,  and  that  in  species  which  liave  to  contend  \vith  the  ai^ile 
mucous-elad  fishes  more  powerful  organs  of  prehension  are  superadded 
to  the  suckers,  so  that  in  the  calamary  the  base  of  the  piston  is,  he 
remarks,  enclosed  in  a  horny  hoop,  the  outer  and  anterior  margin  o( 
which  is  developed  into  a  series  of  sharp  curved  teeth,  which  can  be 
firmly  pressed  into  the  flesh  of  a  struggling  prey  by  the  contiaction 
of  the  surrounding  transverse  fibres,  and  can  be  ivithdiawn  by  the 
action  of  the  retracting  fibres  of  the  piston.  "  Let  the  leadei,"  tlie 
professor  adds,  "  pictni-e  to  himself  tlie  projecting  weapon  of  the  horny 
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hoop  developed  into  a  long,  curved,  sliaqi -pointed  ekw,  and  these 
weapons  clustered  at  tlio  expanded  terminations  of  the  tentacles,  and 
arranged  in  a  double  alternate  series  along  the  internal  surÉice  of  the 
eight  muscular  feet,  and  lie  will  have  some  idea  of  the  formidable 
nature  of  the  carnivorons  cephalopod,"  '['he  professor  notices  another 
struetiu-e  which  adds  greatly  to  the  prehensile  powers  of  the  nncmated 
Cephalopods,  "At  the  oxti'emities  of  tlio  long  tentacles  a  das  ei  of 
small,  simple,  unarmed  suckers  may  be  observed  at  tlie  base  of  the 
expanded  part.  When  tliese  latter  suckers  are  apphed  to  one  anothet, 
the  tentacles  are  firmly  locked  together  at  tlmt  pait  and  the  united 
strength  of  both  the  elongated  peduncles  can  be  ipplied  to  drag 
towards  the  month  any  resisting  object  which  has  been  gi  ippled  by 
the  terminal  hooks.  There  is  no  mechanical  contiivinee  which  sur- 
passes this  strocture  ;  art  has  remotely  imitated  it  m  the  labiication  of 
the  obstetrical  forceps,  in  which  either  blade  can  be  n^ed  wpirately 
or,  by  the  interlocking  of  a  terapoi-ary  blade,  be  mil(  t  at  ni  l  ni 
bination," — Cyc.  of  Awif. 

FAAfELV  OF  THE  SeI'IAD.H. 

The  body  of  the  cuttle-fisli  (Sepia)  is  thus  u.  verj'  sijigulur  structure, 
somewhat  reminding  us  of  certain  species  of  polypes.  We  find  a  body 
or  alidominal  mass,  and  a  head,  separated  by  compression,  sufficiently 
marked.  The  body  is  covered  by  the  mantle,  which  has  the  form  of 
a  sac  opened  only  in  front  by  a  transverse  cleft.  The  head  has  a 
projecting  and  well-developed  eye  on  each  side  ;  it  is  surmounted  by  a 
sort  of  fleshy  funnel,  which  is  divided  by  fonr  pairs  of  tentacles.  At 
the  bottom  of  this  tentacular  funnel  is  the  nioutli  ;  and  from  the  an- 
terior opening  in  the  mantle  a  tube  issues,  which  ig  wide  at  its  base. 

If  we  study  the  general  aspect  of  the  animal  more  closely,  we  iind 
that  the  tentacles — which  serve  at  once  as  organs  of  locomotion  for 
swimming,  for  creeping,  and  as  prehensile  organs  for  seizing  and 
retaining  its  prey — are  conical,  veiy  long,  and  all  of  the  same  form. 
Each  of  them  has  towards  its  axis  a  longitudinal  canal,  which  encloses 
a  great  nerve,  which  is  also  surrounded  with  muscular  fibres,  arranged 
in  rays.  The  suckers,  already  described,  occupy  all  the  interna!  sur- 
face of  the  eight  tentaenlar  arms,  whicli  are  ari'anged  in  two  rows, 
having  the  foim  very  nearly  of  a  semi-spherical  capsule.     Of  these 
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suckers,  each  arm  of  tlie  cnttle-fisli  canies  alxrnt  two  linmlrptl  and 
forty,  the  total  immber  Ijeing  nearly  a  thonsand.  The  moiilk  we  have 
ah-eady  desdibed,  in  Dr.  Koget's  words  :  "  The  teeth  tnove  vertically, 
much  as  the  cutting  edge  of  the  two  blades  of  a  pair  of  scissors  move 
upon  each  other,  tearing  the  prey  by  the  assistance  of  their  hooked 
terminations." 

The  tongue  is  covered  on  its  upper  part  hy  a  thick  horny  bed, 
bristling  in  the  centre  with  a  series  of  recurving  teeth,  vrhile  its  edge 
is  armed  with  three  other  ei'ect  teeth,  which  are  slender  and  hooked. 
The  œsophagns  is  long  and  slender.  At  the  abdomen  the  gullet 
expands  into  a  sort  of  frill,  to  which  succeeds  a  gizzanl,  with  strong, 
fleshy  walla  ;  and,  finally,  a  very  short  intestine,  which  directs  itself 
forward,  terminating  on  the  median  line  of  the  body.  Towai^ds  the 
anterior  parts  is  a  cavity,  of  which  a  few  words  must  be  said.  It 
occupies  the  free  space  comprised  between  tlie  exterior  siuface  of  the 
abdomen  and  the  internal  £ice  of  the  mantle  ;  and  here  the  respi- 
ratory organs,  namely,  the  hranehiie,  are  lodged.  Here,  also,  are  the 
reproductive  and  excretory  organs. 

The  branchije,  which  ai'e  two  in  number,  are  Yohuninous,  but  short, 
tufted,  and  leaf-like.  The  branchial  cavity  can  dilate  and  contract 
itself  alternately.  It  communicates  externally  by  two  openings  :  the 
one,  fashioned  into  a  cleft,  receives,  whUe  the  other,  which  is  pro- 
longed into  a  tube,  serves  to  eject,  the  water,  and  becomes  a  powerful 
organ  of  locomotion. 

The  inspiration  of  the  animal  is  thus  made  by  a  cleft  in  the  mantle, 
and  expiration  by  the  tube  :  the  renewal  of  the  respirable  liquid  acts 
as  a  sort  of  sucking  and  forcing  pump,  at  the  surface  of  the  lamellar 
branehials.  The  cuttle-fish,  in  short,  wUl  be  at  no  loss  to  reply  to 
the  question  of  tlie^Dou  Diego  of  Corneille— 
■'  Bodrique,  ns-tu  du  cteiir  ?" 

for  they  liavc  tliree  hearts.  The  two  first  are  placed  at  the  end  of 
the  branchiœ.  With  each  heat  of  the  puise  the  venous  blooii  is 
brought  irom  all  parts  of  tlie  body,  and  propelled  through  eaeh  gill 
or  branchife.  Vivified  by  respiration  in  the  internal  tissue  of  the 
branchiœ,  it  is  carried  by  the  veins  into  the  third  heart,  situated  upon 
tlie  median  line  of  the  body  ;  and  now  the  regenerated  fluid  is  again 
disti-ibuted  throughout  the  rest  of  the  economy. 
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Not  to  op|>rf«s  t)]L  leader  witli  anatomieal  details,  we  shall  ]n.st 
reiiiaili  that  the  gaze  of  the  mttle-fish  ig  decided  and  thieatcmng 
Its  piojecting  pyps  and  golden-coloured  hib  aie  laid  to  have  loinething 
of  faacmation  m  thtm  Tlie  animal  seems  able  even  to  economise  the 
power  of  its  glance,  being  able  to  cover  its  eyes  from  time  to  time  by 
contracting  the  skin  which  sun-onnds  them,  and  bringing  the  two 
translacent  eyelids  with  which  it  is  furnished  closer  togetlier. 

The  cuttle-fishes  are  essentially  aquatic  and  marine  animals.  We 
find  them  iii  every  sea  in  all  parts  of  the  world  ;  but  they  are  most 
fomiidable  in  warm  countries.  They  have  a  great  preililetition  for  the 
shore.  Dining  their  youth  tliey  associate  in  flocks  ;  but  with  age 
they  fly  from  association,  and  retire  into  the  clefts  and  hollows  of  the 
ix>cks.  Tlie  old  cuttle-fish  is  only  found  in  rugged  and  rocky  placea, 
bristling  with  naked,  pointed  rocks,  which  have  been  worn  by  the  waves, 
but  generally  in  places  only  a  few  teet  below  the  level  of  low  water. 

H  \  oil  1  says  D  Oil  igny  la^e  we  3  t  bserved  the  tuttle-h«I 
u  hiafivoirife  retnement  '  Theie  with  one  of  his  aras  ciamjed  to 
the  w  lis  f  its  Iwellmg  it  extenls  the  otbei  t  wait  the  ar  m  Is 
which  pass  at  its  gate  embraces  them  in  1  by  it  ^o  ei  lei  1  rs 
Uhelesi  all  tht-n  efforts  to  di%nj,ige  then  selves 

If  we  obsene  a  cattle  fish  when  xt  is  wl  it  may  be  callel  alkmg 
either  m  land  or  at  the  bottom  ot  the  sea  it  wdl  be  s  en  t  walk  n 
tie  SI  Te  tfl  1  al  downwarla  its  moith  tmelitq  tie  ground  tie 
m  extendel  ml  grajphng  some  sippoi-t]ni„  bject  nnd  diawnig 
tl  body  f  iwird  at  the  same  time  th  am  s  at  tl  e  oppos  tf  aiTe  nrt 
contncfed  ai  1  t  Ided  up  s  ns  to  assit  ly  a  contrary  movemeit 
On  hoie  tl  e  i  ivement  of  these  anim  la  is  ver^  slow  On  the  othei 
It  1  they  twim  ^  ryrijidly  assiste  1  by  all  th  ir  arms  anlailedl> 
tie  water  ejects  fiora  the  locomotve  tule  their  i  ovement  beng 
most  treijuently  backwirds  the  body  first  the  six  supeiior  mm 
yhced  lonzi  tally  the  two  othera  broa„ht  t  gethet  abo^e  tie 
hi  t  1  Ip  t  BUf.taiu  tl  u  m  ther  hoiiz  ntal  position  the  last  t 
1  tl  em  u  hnm^  to  tl  e  ii  ht  (i  lett  is  the  animal  change 
t    1      too 

J  he  cuttle  fisl   s  leed  rustatean     fishes  and  also  on  shelled 

molluscs — e\  pry  kind  ot  animal  intact  whidi<.ome=i  ithmth  uieich 
o  tl  at  it  IS  readily  taken  1  y  means  ot  the  fl  ah  of  fish  r  crust  leeans 
n     h  1  a  stioi  q  1  «k   s  cunt,palel      Ih  \  He  tor  five    r    x  years 
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aiid  reproduce  by  eggs,  wliich  aie  large,  and  generally  found  iu 
dusters,  knowu  to  fishetnien  under  the  name  of  sea-^-aiains. 

Lite  the  zoophytes,  they  possess  the  property  of  redintegration, 
already  described,  being  able  to  reproduce  any  aim  that  may  be 
destroyed.  There  is  another  singulai-  jieculiarity  which  tlie  cuttle- 
fish sliai-es  witli  man.  Under  the  influence  of  strong  emotion  the 
human  Êice  becomes  pale,  or  blushes,  and  in  some  individual  it  is 
said  to  become  blue.  This  has  always  been  supposed  to  be  an  attribute 
of  humanity  ;  hut  tlie  euttle-fisli  shares  it  with  our  race.  Yielding  to 
tlie  impressions  of  the  moment,  the  cuttle-fish  suddenly  changes 
colour,  and,  passing  tln^ough  various  tints,  it  only  resumes  its  iamUiar 
one  when  the  cause  of  the  change  has  disappeai'cd.  They  are,  in 
hot,  gifted  mth  great  sensibility,  which  reacts  immediately  npon  their 
tissues,  these  being  esti-emely  elastic  and  delicate.  8udden  changes  of 
colour'  are  produced — clianges  which  far  exceed  tlie  same  phenomena  in 
man.  Under'  the  influence  of  passion  or  emotion  man  is  bom  to  blush, 
but  under  no  sort  of  excitement  does  he  cover'  himself  with  pustules  ; 
this  the  cuttle-fish  does  :  it  not  only  changes  cobur,  but  it  covers 
itself  with  little  warts.  "  ObseiTe  a  fioulpe  in  a  pool  of  water,"  says 
D'Orbigny,  "as  it  walks  round  its  retreat — it  is  smooth,  and  of  veiy 
pale  colour.  Attempt  to  seize  it,  and  it  quickly  assumes  a  deeper  tint, 
and  its  body  becomes  covered  on  the  instant  with  warts  and  hairs, 
which  remain  there  until  its  confidence  is  entirely  restored." 

The  Cephalopods  thus  constituted — crowned  with  numerous  fleshy 
arms  beamg  sucker  disks,  enveloped  in  a  sac-lite  mantle,  open  in 
front,  and  sometimes  enclosing  a  rudimentary  shell,  with  a  rudimen- 
tary brain  and  cartilaginous  skeleton,  breathing  by  giUs,  which  are 
bathed  in  water  passing  beneath  the  mantle,  and  discharged  through 
a  tube — are  divided  by  Dr.  Leach  into  two  families  ;  namely,  Deca- 
poda,  having  two  tentacles  and  movable  eyes  ;  and  Odopoda,  without 
tentacles,  and  eyes  fixed. 

The  Deca]x>da  includes  the  cuttle-fish,  Sepia  ;  the  squids,  SoUgodoi  ; 
and  the  calmars,  Teufhidx.  The  Sepiadœ  have  eight  arms  rising 
from  the  croviTi  of  the  head,  aimed  with  four  rows  of  suckers,  two 
long,  slender  tentacles,  with  broadly-expanding  ends  and  stalked 
Backers,  eyes  movhig  in  their  sockets,  body  broadly  ovate  in  Sejna  ; 
the  body  elongate,  and  a  homy,  flexible  shell  in  Soligo,  and  conical  in 
Omrmdrephos,  a  pair  of  nanwv  fins  bordering  the  whole  length  of 
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tlie  side  Iminel  hi^e  and  Lort  lIo  m^  witli  an  iiittnnl  vahe  'flifU 
or  cuttle  Ijoue  a  Ijroad  flat  calcateons  substance  with  homy  edge 
filled  with  labels  ot  i  srpoiijcv  --nlistance  Biippoited  b^  piUars 

The  Ociojjo  la  without  tenticley  ha^e  eight  long  arms  luiite'I  at  tbt 
base  by  a  web  the  smkeis  in  two  rows  winch  aie  «e^ilo  tin. 
eyes  lixed  -ihell  two  short 
«tiles  enclowd  in  the  mantle 
the  body  timted  to  the  head  bv 
il  bro^  net  k  land  no  si  le 
fins  ;  fthell  internal  and  ludi 
mentar>  id  the  Untish  species , 
body  o^al  wart^  and  witliont 
fins,  in  Odopui  small  and 
oblong  arms  tapcrmg  and  web- 
bed, and  snekers  in  a  hm^p 
row,  m  Eledone  (Fis;  "15) 

Inliis,,ieit  work  Profe'.sor 
Owen  piopoies  to  diTidt  tlit, 
Oephalopoda  mto  two  groups, 

■which,  he  calk  Dibranehiaia,  characterised  by  the  presence  of  two 
biunchi»,  whicli  would  bring  together  all  the  naked  Cepbalopods.  inelad- 
ing  Sepia,  Sohgo  Octopus 
Kassia,  and  Onunastrephos 
and  Tdrahraii  li/cda  hmng 
tour  branchiro  to  which  the  j 
Naulilus,  and  most  of  the  hs 
sil  Cephalopods  such  as  the 
Ammoniiea,  I  long  Most  of 
the  first  groupaieiepresented 
in  the  British  seas  hut  the 
second  are  altogethei  absent 

The  Bemjmdt  are  oi  all 
sizes.  Dr,  Grrant  de  iiibes 
the  body,  or  mantle  ol  Se 
^ola     milgmt^      tound    on  '  "^        '^''^    ™     p    ('«    ) 

OUT  coast,  as  measurm^  about  six  hues  m  length  ani  as  much  m 
breadth,  while  the  head  measures  fom  hnes  in  length  and  liim  the 
magnitude  of  the  e^ts  must  be  equal  m  bic  idth  with  tlie  bodv     In 
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-i:h  the  ocean  world. 

Onychoieutlns,  (liatiiigiiislial  for  its  nncinated  sui  ket  tlie^  lie  toiiml 
of  the  size  of  a  man.  In  Giok's  first  voyages,  the  DatuiaL  ts  to  tlic 
expedition,  "Baufeand  Solajider,"to  quote  Professoi  Oneii'?  account 
"  found  the  dead  cai-case  of  a  gigantic  species  of  this  bnd  floatm., 
in  the  sea  between  Cape  Horn  and  the  Polvneuian  Islands  in 
30''  44'  S.  lat.,  and  110^  10'  W.  long.  It  was  suiioumled  1  j  aquatic 
birds,  which  were  feeding  on  its  remains.  Prom  the  jnrts  of  thit. 
specimen  which  are  stiU  preseiTed  in  the  Hunteiian  Museiim  and 
whicli  have  ahvnj-s  strongly  excited  the  attention  of  natnralisfc»  it 
most  have  measured  at  least  sis  feet  from  the  end  of  tlie  tiû  to  th 
end  of  the  tentacles." 

The  Odojmdu   include  the  genera  Octopus,  Eleclont    Fluhnm^ 
and  Argonavta,  which  Professor   Owen  divides  into    Tithoea   ind 


Niida,  the  first  comprising  the  Argoiiavta  and  Bellerophon,  the  Nuda 
including  the  Eledone  and  Odojms. 

Id  the  genus  Eledone  the  arms  are  reunited  at  their  base  by  a  veiy 
short  membrane,  with  only  a  single  row  of  suckers.  The  two  best-known 
species  of  this  group  inhabit  the  Slediterranean.  The  one  is  Eledone 
moschaius,  known  in  Italy  under  the  name  of  Muscardino,  from  the 
strong  odour  of  musk  which  it  emits,  even  after  death  and  desiccation  ; 
the  other  is  Eledone  eirrhosus,  a  small  species,  bluish  grey  on  the 
back,  and  whitish  under  the  belly. 

The  habits  of  Eledone  mosehaim  have  been  carefully  studied  by 
M,  Verany.  The  able  naturahst  of  Nice  presen'ed  many  of  these 
animals  during  a  month,  in  a  great  aquarium,  noting  their  habits. 
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AVliun  m  a  fctate  ol  tianquillity  the  EîeJone  clung  to  tlie  f-iiîea  of  the 
glabS  tiiuk  m  whicli  it  i\as  kejt  Its  head  is  then  inelmed  forwai-ds, 
witli  tlie  SIC  haiii^ing  1  liind  the  loeim  tivu  tube  turn  d  upwarfs, 
preaenth  the  oiihte  between  the  irm^  In  this  state  the  animal  is 
yellowish  m  colour  it«  eye^  dilated  ita  m-^pirations  legular  Bnt  if 
imtated  a  lemtrkable  c'  ange  tahew  \  laee  its  body  assumes  a  fine 
inaroon  colour,  and  it  19  eo\ered  with  numerous  tubercles  the  eye 
becomes  contnrted  a  column  of  ^attr  it  forcibly  ejected  fiom  the  loeo- 
moti\e  tube  at  the  a-gies&or  and  the  respnation  becomes  precipitate, 
jeik^  and  irregular  The  cteitine  wfull  take  a  strong  inspiration, 
and,  having  collected  its  fiice  suddaJy  thiow  a  ]et  of  water  to  a 
distante  of  more  than  tliret  feet  This  statf  of  passion  which  the 
slightest  touch  i^  sufliiient  to  jroduc  enduies  for  half  an  hoar  or 
moie  AMien  xt  ceasea  the  animal  resumes  its  loim  antl  primitive 
colours  but  the  least  shock  impressed  on  tht  watei  is  sufiicient  to  give 
it  a  deepei  tmt  which  passes  hk  a  fl  ish  ol  li^htnii  g  L\ei  the  skin  of 
this  singular  proteu=< 

The  Uledone  si  eps  h\  dj>  as  well  us  l-\  ni^ht  attichinc  itself  in 
ita  fileep  to  the  walh  of  its  piison  leavmg  its  aims  to  float  around,  the 
two  mfenor  ones  estenlmg  bickwaids  md  the  b.ic  inclining  over 
them,  its  eyes  are  then  contiwted  and  m  part  (ovcred  Iv  the  eye- 
lids Ita  lespintion  is  régulai  and  8h)w  and  anj  ejection  tf  water 
very  lare,  its  coloui  is  then  of  a  liTid  giey  and  vinous  itd  below, 
with  whitish  spots  while  the  Irovm  spots  ha\e  non  entuely  dis- 
appeaied  A\nnle  still  asleep  it  is  watchful  and  attentive  to  all  the 
dangers  which  cnill  suqiiise  it  The  extrimitiea  ol  tlie  aims  floating 
round  its  body  are  leiulv  to  aimount*  the  uppn  ath  or  contaef  of  any 
other  object  Even  the  most  deliiate  touch  is  perceived  immediately, 
and  it  slirmks  tiom  the  liand  which  seeks  to  approach  Under  every 
ciicimistanLe  the  Eledone  exliales  a  stiong  odour  of  mnt,k  which  it 
preserves  long  after  death 

"When  the  Eledcne  swiim,  which  it  laiely  does  unless  pi essed  by 
some  ur_,ent  iiOLCBsity,  it  caines  the  sac  m  ailvance  the  anns  floating 
belunl — the  sis  upjer  ones  lieing  n  a  h>naontal  hne,  the  two  otliers 
ippieachms  eieh  other  below  Thus  aiianged  it  presents  in  conse- 
quence ef  its  flattened  fjim  a  ver\  large  resisting  surface  to  the 
watei  itspiogie  s  being  due  to  the  alternate  dilatation  and  contraction 
(.1  the  body  winch  expek.  the  water  through  the  locomotive  tube,  and 
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by  reaction  produces  a  rapid  and  jerking  movement.  Sometimes  tlie 
arms  aid  the  movement;  the  eyes  of  the  animal  are  then  much 
dilated,  and  ite  colour  a  clear  livid  yellow,  finely  shaded  with  red,  and 
covered  with  bright  spots. 

It  is  a  singular  fact  tliat  the  creature  notably  changes  colour  under 
any  exertion,  so  tliat  the  animal  at  rest  and  in  motion  are  two  different 
beings.  When  walking  under  water  the  tube  is  dii'ected  behind,  its 
ai'ms  ai-e  spread  out,  the  liead  is  raised,  and  the  body  slightly  inclined 
forward  ;  its  mantle  is  then  of  a  pearly  grey,  and  the  spots  take  the 
tint  of  wine-lees.     When  at  rest  the  shades  disappear. 

The  Pinnocioptis  (Fig.  317),  another  geneiB  of  this  family,  have 
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the  body  oblong,  witli  lateral  expansions,  as  represented  m  the  ac- 
companymg  flgme 

In  CiiToilteuhs  the  arms  are  completely  united  in  their  whole  es- 
tent by  a  thin  membiaue  furnished  mitli  ch-ri,  which  alternate  with 
teitdin  suckers  arranged  in  one  low.  Oidy  one  species  of  this  genera 
lb  known  ■kb  in  miiabitant  of  northern  seas,  which  is  represented  in 

Fig.  ;-iis. 

It  is  no  easy  task  to  separate  the  real  from  the  labiilous  lii-tory  of 
the  Cephalopoda.  Aristotle  and  Pliny  have  ahke  assisted,  by  their  mar- 
vellous relations,  to  throw  tliat  halo  of  wonder  TOund  it  wdiicli  the  light 
of  modei'ii  science  lias  not  altogether"  dispelled.      Pliiiy  the  ancient 
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1  t  3  tl  h  to  i  HD  nu  -mou  ttl  fl  1  lu  1  1  t  1  th  1. 1 
ot  Spam  and  de  tinyed  tie  fi  b  ng  groTm  Is  He  ad  Is  that  this 
g  f,ant  e  c  eat  e  w  s  fiu  11>  t  ken  tl  at  tb  body  ve  ghed  se  en 
1  nlred  jon  de  and  fcl  at  ts  arms  were  t  jaids  m  le  gth  It 
head  came  h  nght  to  Lucnll  to  who  e  gT.  tronomical  pr  vileg^s  be 
ill  honour  It  was  I  r  e  «  sPIii  that  t  fillerl  fatteen  amj  horne 
an  1  we  ^hed  se  e    h  ndre  1  p  inds  also 

Some  naturalists  of  the  PieDaiBsance,  sacb  as  Olniis  Magnus  and 
Denis  de  Montfort,  gave  crei3it— which  they  are  scarcely  justified  in 
doing — to  the  assertions  of  certain  writers  of  the  north  of  Europe,  who 
believed  seriously  in  the  existence  of  a  sea-monster  of  prodigious  size 
wliich  liaunted  the  northern  seas.  This  monster  has  received  the 
name  of  the  Kraken.  Tlie  Kraken  was  long  the  terror  of  these  seas  ; 
it  arrested  ships  in  spite  of  the  action  of  the  wind,  sails,  and  oai's, 
often  causing  them  to  founder  at  sea,  while  the  caitse  of  shipwreck 
remained  ohsaspected.  Denis  de  Montfort  gives  a  scientific  descrip- 
tion and  representation  of  this  Kraken,  which  he  calls  the  Colossal 
Poulpe,  in  which  the  cmature  K  made  to  embrace  a  three-masted 
ship  ill  its  vast  anus.  Delighted  with  the  success  which  his  repre- 
sentation met  with,  Denis  laughed  at  the  cre<lulity  of  liis  contempo- 
raries. "  If  my  Kraken  takes  with  tliem,"  he  said,  "  I  shall  make  it 
extend  ife  arms  to  both  shores  of  the  Straits  of  Gibraltar."  To 
another  learned  friend  he  said,  "  If  my  entangled  ship  is  accepted,  I 
shall  make  my  Poulpe  overthrow  a  whole  fleet." 

Among  those  who  admitted  the  facetious  history  of  the  Kraken 
without  a  smile,  there  was  at  least  one  holy  bishop,  who  was,  more- 
over, something  of  a  naturalist,  Pontoppidan,  Bishop  of  Bergen, 
in  Norway,  in  one  of  his  books  assures  us  that  a  whole  regiment  of 
soldiers  could  easily  manoeuvre  on  tlie  back  of  tlio  Kraken,  which  he 
compares  to  a  floating  island.  "  Sbnilior  insulte  quam  bestiœ,"  wrote 
the  good  Bishop  of  Bergen. 

In  the  first  edition  of  his  "  System  of  Nature,"  Liimœus  himself 
admits  the  existence  of  this  colossus  of  the  seas,  which  he  calls  Sepia 
niicrocomnos.  Better  infonned  in  the  following  edition,  he  ei^ased  the 
Kraken  from  his  catalogue. 

The  statements  of  Pliny  respecting  the  Colossal  Poulpe,  like  those 
of  Montfort  about  the  Kraken,  are  evidently  fabulous.  It  is,  bow- 
ever,  an  undisputed  fai't  that  there  exista  in  the  Mediterranean  and 
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otlier  seas  cuttle-fisli— a  congent^ioiis  animal— of  consitleraUe  size.  A 
calmai  has  been  «inglifc  in  our  own  time,  nenr  Nice,  which  weighe<l 
upwards  of  thirty  pounds.  Iq  the  same  neighbourhood  some  fishi-r- 
men  canght,  twenty  yeai-s  ago,  an  individual  of  the  same  genus  nearly 
six  feet  long,  which  is  preserved  in  the  Museum  of  Natural  History 
at  Montpeher.  Péron,  the  naturalist,  met  in  the  Australian  seas  a 
euttle-fish  nearly  eight  feet  long.  The  travellers  Quoy  and  GaimaKl 
picked  up  in  the  Atlantic  Ocean,  neat  the  Etjuator,  the  skeleton  of  a 
monstrous  mollusc,  which,  according  to  their  calculations,  must  have 
weighed  two  hundred  pounds.  M.  Rung  met,  in  the  middle  of  the 
ocean,  a  mollusc  with  shoii  anns,  and  of  a  reddish  colour,  the  body  of 
which,  according  to  this  naturalist,  was  as  large  as  a  tun  cask.  One 
of  the  mandibles  of  this  creature,  still  preserved  in  the  Museum  of  the 
College  of  Surgeons,  is  larger  tlian  a  hand. 

In  1853  a  gigantic  cephalopod  was  stranded  on  the  coast  of  Jut- 
land. The  body  of  this  monster,  which  was  dismeinberetl  by  tlic 
fishermen,  furnished  many  wheelbaiTow  loads,  its  phaiynx,  or  back 
part  of  the  mouth,  alone  being  as  large  as  the  head  of  an  infant. 
Dr.  Steenstrup,  of  Copeuliagen,  who  published  a  description  of  this 
creature  imder  the  name  of  ArcMieiiiJiis  dux,  shows  a  portion  of  the 
arm  of  another  cephalopod,  wliich  is  as  large  as  tlie  tliigli-bone  of  a 
man.  But  a  well-authenticated  fiict  connected  with  tliese  gigantic 
cepbalopods  is  related  by  Lieutenant  Bayer,  of  tlie  Fi-ench  cor- 
vette Alecton,  and  M.  Sabin  BeiUielot,  French  Consul  at  the  Canary 
Islands,  by  whom  the  report  is  made  to  the  Académie  des  Sciences. 

The  steam-corvettti  Alecton  was  between  Teneriffe  and  Madeira  when 
she  fell  in  mtli  a  gigantic  calamary,  not  less — according  to  the  account 
- — than  fifteen  metres  (fifty  feet)  long,  without  reckoning  its  eight  for- 
midable arms,  covered  witli  suckers,  and  about  twenty  feet  in  circum- 
ference at  its  largest  part,  the  head  terminating  in  many  arms  of  enor- 
mous size,  the  other  extremity  terminating  in  two  flesliy  lobes  or  fins  of 
great  size,  the  weight  of  the  whole  being  estimated  at  four  thousand 
pounds  ;  the  flesh  was  soft,  glutbious,  and  of  reddish-bnck  colour 

The  commandant,  wishing  in  the  interests  of  science  to  secure  the 
monster,  actually  engaged  it  in  battle.  Numerous  shots  were  auned 
at  it,  but  the  baUs  ti-aversed  its  flaccid  and  glutinous  mass  without 
ny  vital  injury.     But  after  one  of  theso  attacks  th(  wa^es 

e  observed  to  be  covered  with  foam  and  blood,  and  ^mgulai  thmg,  a 
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Mti'oug  oilour  of  mu-sk  was  iiilmleil  by  tlie  spectatora.  This  musk  odour 
we  liave  already  noticed  as  being  peeoliar  to  many  of  the  Cepbalopo<l8. 

The  mnsket-sbota  not  baying  produced  tbe  desired  resnlts,  harpoons 
were  employed,  but  they  took  no  hold  on  the  soft  impalpable  fleah  of 
the  marine  monster.  \\Tien  it  escaped  from  the  harpoon  it  dived 
under  the  ship,  and  came  up  again  at  the  other  side.  They  succeeded 
at  lost  in  getting  it  to  bite  at  the  harpoon,  and  in  pasfiing  a  rope 
romid  the  posterior  part  of  the  animal.  But  when  they  attempted  to 
hoist  it  out  of  the  water  the  rope  penetrated  deeply  into  the  flesh, 
and  separated  it  into  two  parts,  the  head  with  the  arms  and  tentacles 
dropping  into  the  sea  and  making  off,  while  tlie  fins  and  posterior 
parts  were  brought  on  Iward  :  they  weighed  about  forty  pounds. 

The  crew  were  eager  to  pursue,  and  would  have  launched  a  boat, 
but  the  commander  refused,  fearing  that  tlie  animal  might  capsize  it, 
Tlie  object  was  not,  in  his  opinion,  one  in  which  he  could  risk 
the  lives  of  his  crew.  Pl.  XXIV.  is  copied  from  M.  Eerthelot's 
coloured  representation  of  this  scene.  "It  is  probable,"  M.  Moqiiin- 
Tandon  remarks,  commenting  on  M,  Berthelot's  recital,  "  that  this 
colossal  mollusc  was  sick  or  exhausted  by  some  recent  straggle  with 
some  other  monster  of  the  deep,  which  would  account  for  its  having 
quitted  its  native  rocks  in  the  depths  of  tlie  ocean.  Otherwise  it 
would  have  been  more  active  in  its  movements,  or  it  would  have 
obscured  the  waves  with  tlie  inky  liquid  which  all  the  Cephalopods 
have  at  command.  Judging  fi-om  its  size,  it  would  carry  at  least  a 
barrel  of  this  black  liquid,  if  it  had  not  been  exliansted  in  some  recent 
struggle," 

"  Is  tliis  moUusc  a  calmar  r"  asks  the  same  writer.  "  If  we  might 
judge  from  the  figure  drawn  by  one  of  the  officers  of  tbe  Alecton 
during  the  struggle,  and  comraonicated  by  M.  Berthelot,  the  animal 
liad  terminal  fins,  like  the  calmars  ;  but  it  has  eight  equal  arms,  like 
the  cuttle-fish.  Kow  the  calmars  have  ten,  two  of  them  being  very 
long.  Was  this  some  intermediate  specie^  between  the  two  ?  Or 
must  we  admit,  with  MM,  Crosse  and  Fischer,  that  the  animal  Ijad  lost 
its  more  formidable  tentacles  in  some  rec«nt  combat  ?"* 

*  Is  it  necessary  to  aay  tliat  even  tliis  nccnant— appiirfiitly  bo  well  mitlioutitntoil, 
iii)t  to  apoil;  of  the  rcpresentutioii  drawn  on  t 
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Floating  gidcefulh  on  tiifl  surface  of  the  sea  tnmm  n.  it^  tn  v  sa  1 
to  tliP  lireeze  jist  «.uiRcient  to  ruffle  tie  s  ifa  e  cf  tie  t\  ^es  bel  old 
the  exquisite  lu  m^  si  alloi  Tl  e  ele  int  little  baik  wl  ich  tliu=i  pi  v 
with  the  current  i  no  work  of  human  hind  but  \  child  f  ISature 
it  1  tl  e  Aigoniut  who^e  ti  bes  decked  m  a  ih  usaul  I  nlliant  •jhale'» 
of  a  lour  aie  wanderers  of  the  ni-,ht  in  innumerible  swirms  on  the 
OL«an  s  surface 

The  marine  shell  which  Lii  nîeuh  calle  1  the  Argonaut  enjoyed  great 
lenown  am  ng  the  aiiciei  t  (jreel  s  imd  P  mans  It  was  the  subje  t 
of  graceful  le^ends  it  hal  mspuel  leat  i>oete  it  occupied  tie 
attention  of  All  totle  ^\ho  called  it  the  Naui  !  <>  and  Nmticos  and 
of  Pliny  whocallel  it  Pv)i2  /ht-^  Few  inimtU  mleed  lia^eleen 
so  celelratel  so  anciently  known  The  Greel  inl  Iionian  j^oeti 
saw  m  it  an  elegant  model  of  the  hip  vihid  tl  e  skill  and  ludicity  of 
the  man  c  nstrnctpd  who  fiist  brived  the  tiiy  of  th  \  aies  n  lie 
TTorda  of  th  pœt  irmour  of  triple  oak  and  tnj  It  liiss  c  lerel 
the  heart  of  lum  wh  hist  confided  himself  m  a  ft  li  haik  to  the 
relentless  waves:'' 

■'lUiroliut  et;ps  triplex 

Circii  pcctQsoKit,  qui  fragileni  traci 
Ccimmisit  jjelago  ratoin 


To  meet  tlie  Pompylius  was,  according  to  tlie  superstitious  Eoniiiii, 
a  favonrable  presage.  This  little  oceanic  wanderer,  in  spife  of  the 
capiicioua  waves,  was  a  tutelar  divinity,  who  guarded  the  navigator 
in  \vB  course,  and  assured  him  of  a  happy  passage.  Listen  to  the 
immortal  author  of  the  first  Natural  History  of  Animals,  the  philo- 
sophical Aristotle.  "  The  Nautilus  Polyp,"  says  the  learned  his- 
torian, "  is  of  the  nature  of  animals  which  pass  for  extraordinary,  for 
it  can  float  on  the  sea;  it  raises  itself  from  the  bottom  of  the  water, 
the  shell  being  reversed  and  empty,  but  when  it  reaches  the  surface  it 
readjusts  it.  It  has  between  the  arms  a  species  of  tissue  similar  to 
that  which  unites  the  toes  of  web-footed  birds.  When  there  is  a  little 
wind,  it  employs  this  tissue  as  a  sort  of  rudder,  letting  it  fall  into  the 
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water  with  the  aims  on  eicli  M<le  On  tht  i]ipioich  f  the  least 
dangtr  it  fills  its  sh4l  with  T\ater,  and  sinka  into  the  -^eo. 

Phny  gives  it  the  nime  rf  Pompjhus  and  after  the  exiniple  ot 
Aiistotle  explains  bow  it  navif,ates  by  ele^atlng  its  two  first  aim'!,  a 
membiane  of  extreme  tenuity  stretching  between  them  while  it  rov^'i 
with  th<  otheis,  iiaing  it^  median  arm  a*»  i  luddet  The  (ireek 
poet,  0[pian  who  h^ed  m  the  second  centui;  of  oni  en,  ind  ti  whim 
we  are  indebted  for  Piems  on  Fishing  (ffaiitidtra)  ■ind  the  Chase 
{Ci/np jciiea)  says  of  it  '  Hiding  itself  m  a  concave  sheD  the  Poiu 
p^hus  can  walk  on  land,  but  cm  ilso  n^e  to  the  surf  ice  of  the  wat>^i 
the  hack  of  its  shell  npnaiJs  for  fear  that  it  ahonld  be  filled  The 
moment  it  w  seen,  it  tumb  the  shell  and  navisitfs  it  like  i  skil 
ûil  seaman  m  order  to  do  this  it  throws  out  two  of  its  feet  hie 
aiitennfe  between  which  is  i  thin  membnine,  which  is  cxtendid  ly 
the  wind  like  a  sail,  while  two  otheis  which  toucli  the  wab  i  „uide 
as.  ■vvith  a  luddei  the  house  the  -hip,  and  the  ammal  If  danger 
approaches  it  folds  up  its  anteim'i'  its  sail  and  its  ruddei,  and  dues 
its  weight  being  incieased  bj  the  witer  which  it  causcb  to  enter  the 
shell  As  we  see  a  man  who  is  victoi  in  tJie  public  games  W  htud 
(.ireled  by  a  crown,  while  vast  crowds  piess  around  so  the  Pompyhus 
ha^e  always  a  crowd  of  sliipa  following  m  their  tuck  whose  crew^  no 
longer  diead  to  quit  the  land  0  fish  justly  dear  to  m^igatois'  th) 
pit  ence  announces  winds  s>ft  and  friendly  thou  brmgest  the  calm 
and  thou  art  the  feign  of  it 

Oppian  carried  his  admiration  a  long  way.  That  the  Argonaut  is  an 
animated  skiff  is  agreed  on  all  hands;  but,  in  making  it  almost  a 
bird— ill  according  to  it  at  once  tlie  faculty  of  gracefully  navigating 
the  sea  and  floatmg  in  the  atmosphere  as  an  inhabitant  of  the  regions 
of  air — he  was  passing  the  limits  permissible  to  poetic  heense. 

But  the  properties  of  the  Nautilus  has  not  alone  struck  the  ima- 
gination of  the  Greeks  and  Komans  ;  it  also  attracted  the  attention 
of  the  Chinese,  who  call  it  the  boat-polyp.  Eumpbius  informs  us, 
that  in  India  the  shell  fetches  a  great  price  {Fig.  319).  Women 
consider  it  a  great,  a  magnificent  ornament.  In  their  solemn  fêtes, 
dancers  caiTy  one  of  these  shells  in  the  right  hand,  holding  it  proudly 
above  their  heads.  Nor  did  it  require  the  dithyramhic  pmiaes  with 
which  the  ancients  have  surromided  it  to  recommend  it  to  the  admi- 
ration of  modem  naturalists.     Without  exaggerating  the   gi-aceful 
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attnbntcs  \\ith  wlii<h 
find  elegant  cieati  ii 


THE  ocp:an  world. 

t  IS  2iitpJ   it  !■>  at  uTiLL  ODi  ut  tliP  111  st  riuiin 


Its  body  (Fig  320)  is  o^oid  m  lona,  and  it  ij-  fumishfMj  with  eiglit 

tentacles,  to\eieJ  witlt  a  double  row  of  sulIpis     Of  thenp  tpntaclp^, 

SIX  aie  nairow  and  slender,  tapering  to  a  point  towaids  the  Pstieinity 

^  while  two  of  thpin  e-ïpand  tjiwiid 


by  any  mnscidar 


as  is  the  case  with  most  other  testaceans. 


thp  extremity  in  the  form  of  wini,"! 
or  sail-  These  are  all  foliled  up 
when  m  a  state  ot  lepc^e  The 
body  itsell  ii  contained  in  a  thin 
■\  white,  and  fragile  uni^alvp  "^hell, 
'  which  IS  oral,  flattenetl  nn  the  e\- 
t(noi.  bat  lolled  np  in  a  spiral  m 
the  interior,  the  last  turn  of  the 
•^hell  being  so  laige  as  to  i^ne  it 
feomethmg  of  the  toi  m  ol  ,m  ele- 
gantly-shajieil  slialloji  ynignlarly 
enough,  the  body  of  the  amnul 
does  not  penetrate  to  the  bottom  i>t 
tlie  sheU,  nor  is  it  attached  to  it 
the  shell  moulded  exactly  upon  it, 
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(!EPnA[,OI'OnS.  ti;:! 

Wliat  does  all  this  imply  ?  Js  the  Argonaut  a  parasite  ?  a  fraudu- 
lent dieinheritor  of  tbe  poor?  a  vile  assassin,  who,  liaving  earprised 
and  killed  the  legitimate  proprietor  of  the  shell,  has  installed  itself  in 
its  place,  and  in  the  proper  house  of  its  victim  ?  Snch  crimes  are 
not  'A'ithost  example  in  the  natural  history  of  animals— witness  the 
proceedings  of  the  curious  hermit  erab,  whose  proceedings  we  shall 
glance  at  in  a  future  chapter.  The  parasitic  character  of  the  Nautilus 
was  long  conceded  by  natni-alists  ;  but  recent  facts  have  corrected  this 
opinion.  We  have  collected  their  shells,  of  all  dimensions  and  of  all 
ages,  inhabited  ali^ays  by  the  same  animal,  whose  size  is  always  pi-o- 
portioned  to  the  volume  of  the  shell.  More  than  that,  it  is  now 
known  tliat  in  the  egg  of  the  Nautilus  the  rudiments  of  the  shell 
exist.  M.  Chenu  tells  ils,  that  under  the  microscope  Professor 
Buvemoy  discovered  a  distinct  shell  contained  in  the  embryo.  Sii- 
Eveiard  Home  asserts  the  contrary  ;  and  no  opportunity  presented 
itself  for  the  complete  solution  of  the  question,  until  Poli  was  placed 
by  the  King  of  Naples  in  a  position  to  solve  it.  The  piscina  of  Portici 
was  placed  at  his  disposal.  He  witnessed  the  >:urioas  mechanism 
by  wliich  the  egg  is  expelled  from  the  nterus,  having  a  shell,  and 
satisfied  himself,  by  following  their  development  day  by  day,  that 
the  shell  existed  in  the  embryo,  and  grew  with  tbe  animal.  He  satis- 
fied himself  also  that  the  opinion  enunciated  by  Aristotle,  tliat  at  no 
point  did  the  anima!  adhere  to  the  shell,  was  perfectly  true. 

Finally,  in  the  curious  series  of  experiments  carried  on  by  M^lame 
Power,  in  the  port  of  Messina,  the  fragments  of  the  frail  bark  of  the 
moDusc,  wliich  were  broken  off  in  taking  it,  were  restored  in  a  few 
days,  having  been  reproduced.  It  is,  therefore,  quite  demonstrated 
that  the  Nautilus,  like  otlier  testaceous  molluscs,  itself  secretes  and 
constructs  its  shell — its  diaphanous  skiff.  The  reader,  however,  must 
not  flatter  himself  that  he  can  witness  with  his  own  eyes  from  the 
shore,  in  our  narrow  channel,  the  charming  picture  of  the  Nautilus 
paintal  by  poets  and  natural  liistorians  :  they  never  come  near  the 
shore.  They  are  timid  and  cautious  creatures,  dwelling  almost  always 
in  the  open  sea.  They  live  in  tamUies,  some  hundreds  of  miles  from 
the  shore  ;  audit  is  during  the  night,  or  at  most  in  the  fading  light  of 
sunset,  that  they  aasemble  together  to  pursue  their  gambols  on  the 
surface  of  a  tranqdl  sea. 

However  reluctant  we  may  be  to  destroy  the  marvellous  fictions  of 
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ancients  and  moderns,  we  are  compelled  to  ileclare  tliut  there  is  no 
trath  in  the  olten-repeated  statement  tlmt  tlie  Nantilas  «sea  ite  pal- 
mated  arms  as  oars  or  sails.  In  order  to  swim  on  the  surface,  it  comports 
itself  as  all  other  Cephalopods  do.  It  uses  neither  oars  nor  sails,  and 
the  palmate  arms  only  sprve  to  envelop  and  retain  its  hold  on  its  frail 


shell.  Its  principal  apparatus  ot  { rogrea'.ion  is  the  locomoiire  fuhe  with 

which  it  18  iumishel,  in  common  with  all  Cephalopoda,  and  wliich  is  in 

the  Nautilui  ^ery  long     Aided  bj  this  apparatus,  it  ejects  the  water 

after  it  has  served  the  purpose  of  leapiration,  and,  in  doing  so,  projects 

itself  agamst  the  liquid  as  it  iiere     ^\hile  it  advances  through  the 

\;  iter  under  this  impulse,  its  pendent  arms, 

I.  elongated  and  reunited  in  bundles  estend- 

'^_     mg  the  whde  length  of  the  shell  (Fij:;s. 

'^    j21   iiid     22),  shows  the  position  of  the 

■^-  diÔertnt  parts  of  the  animal  when  it  thus 

h^"  ^-^  ',  '        hreasts  the  waves.     Tliese  arms  are  also 

*  powerful  lids  when  the  animal  ci^eepa  on 

Fig  3  ■>    i  Biinaut  1  I  1     the  giound  at  the  bottom  of  the  s*a. 

AMiea  the  animal  is  disturbed  it  retires 
completely  mto  its  shell  From  thit  m  iment,  the  equilibrium  being 
chmged  the  "^hell  is  o^eitumed,  and  tJie  animal  is  nearly  invisible. 
If  hightened  it  entiiely  submerges  it  elf,  and  sinks  to  the  bottom. 

These  little  bemgs  share  with  other  Cephalopoda  the  strange  faculty 
of  changing  colour  under  the  influence  of  some  vivid  impression  ;  but 
their  graceful  and  delicate  organization  redeems  them  from  the  charge 
we  have  brought  against  the  cuttle?.  The  Nautilus  can  blush,  turn 
pale,  and  show  through  its  transparent  shell  its  body  changing  in 
sudden  sliades;  but  it  never  eshibits  those  bristling,  unpleasant 
tubercles,  the  hideous  inheritance  of  the  larger  and  coaiser  Cephalo- 
pods— the  tyrants  of  the  sea. 

The  Nautilus  can'ies  its  egg  in  the  shell,  and  the  little  ones  are  also 
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Latched  in  this  floating  ciadle  Three  species  are  at  present  known: 
t!ie  species  described  by  Aristotle  ind  Pliny,  and  the  more  ancient  na- 
turalists; iiAmely,  A. ari/o  oi  A  iiiiihif  impyracea  (Figs,  319  and  320), 
which  are  inhahitanta  of  the  Meliterranean  as  well  as  the  Indian 
Ocean  and  the  Antilles.  The  two  others,  A.  ttiberciila,  belonging 
exclusively  to  tlie  Indian  Ocean,  and  A.  Ijaiïïant,  which  is  met 
occasionally  in  the  Pacific  and  Atlantic  OcCitn, 


The  poulpes  and  nautilus  both  belong  to  the  family  of  Octopoda,  and 
the  class  of  Acetabulii'erous  Cephalopods,  having,  as  the  name  indicates, 
eight  feet,  from  oktw,  eight,  and  ttow,  foot  ;  at  the  same  time  the  body 
is  entirely  fleshy,  and  without  fins.  The  genera  of  Cuttles  {Sepia)  and 
Calmars  (Loïia)  belong  to  ■another  family  of  the  same  chfs  ■  nam^Iv  the 
Decapoda  becau'se  they  have  ten  feet  and  i  soit  ot  mtcruU  osselet 
with  hns  &.C 

The  Lnttle«  .^epm  (Fig  ^23)  ha^e  the 
body  fle«hy  and  depiessed  continned  into  a 
sac  and  bordered  on  all  ite  length  on  both 
ydef-  with  a  wing  oi  nairow  fin  the  larger 
short  and  fiat  broader  than  it  is  lonf,  with 
two  large  eyes  coieiei  by  an  expansion  of 
the  skin  which  becomes  frmsparent  ovei  a 
suifice  equal  to  the  diameter  of  the  ins  ind 
ftimishal  with  inferior  contractile  eyelids 

Thi.-  head  is  euimounted  hv  ten  tentât  ulai 
aiTn'*  or  feet  eight  ot  which  are  short  an! 
conical  tod  two  long  md  slender  teiminat  -^.^ 

111^  in  a  sort  of  spatula     These  arms  are 

all  armed  with  buckers  and  ire  petfectly  letractde      Thej  suiTound 
I  mouth  armed  with  two  hoiny  (aws  not  unlike  the  b'-ak  of  a  pariot 

The  skin  of  the  cuitle  fish  piesents  m  one  \ast  hollow  occupying  all 
the  extent  of  the  back  a  „teat  calcareous  pait  the  iorm  lud  structure 
of  which  IS  qmte  charactenstu,  of  this  genns  It  is  kn  jwn  as  the 
cuttle  bone  (Fir  =S2t)  Thi-<  bone  h  used  for  man*  purposes 
among  otheis  it  is  used  m  a  powdered  stite  is  a  dentiiuce  It  is 
sometimes  suspended  in  the  ca^e  with  capfue  bud  thai-  they  may 
whet  then  beaks  on  it  and  collect  caibonate  ot  lime  for  the  formation 
and  repair  of  their  hones      1  he  osselet  is  oval  or  oblon^  some  pro 
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vided  witli  a  sliglitlj  salient  point.  The  upper  part  is  sun'ounded 
witli  a  homy  or  cietaceoua  mai-gin,  and  presents  in  the  centre  a 
combination  of  spongy  cells. 

Most  of  the  C-ephalopod,s  secrete  a 
bldtkisli  inl'^  fluid  to  which  some  illu 
sicu  hi<i  been  ma  Je  lut  then  es  of  which, 
m  the  ecLnomv  iftheammak  is  imper 
1  cth  known  The  cuttles  ha^e  con-idei 
ill  quantities  of  this  hf^ttoi  \\hich  is 
ctnt  med  m  a  sort  of  sac  oi  ink  f  nrse 
J  laced  low  d  iwn  in  the  abdomen  When 
tlie  animal  is  pursued  or  threiteneJ  with 
dangfi  it  di'ichpt_,e3  a  jet  oi  the  fluid 
whithrendei'^thewatei  thick  md muddy, 
and  ppimits  it  t  escape  m  the  obscuiity 
from  its  I  ursuers  It  ipj  ears  that  the 
cuttle  fioh  trails  itsell  of  this  stiatagem 
when  leit  accidentally  nshoie  It  is 
I  '      jif  L     {I  u     k)  related  of  an  Enghsh  oflicer  thit  haidng 

die'ssed  foi  dmnei  and  having  some  time 
to  spare  he  proceeded  along  the  shoie  on  his  fi^ounte  eearch  for 
objects  oi  natural  history  He  reached  a  hoUfw  rock  m  which  i 
eottle-fish  had  established  its  quarters  he  soon  detected  the  animal 
whah  looked  it  him  loi  some  time  with  its  threat  piominent  eyes 
111  short  they  watched  i.ach  other  with  fi\ed  attention  This  mute 
contemplation  i-ame  to  a  sulden  and  unexpected  t*iniind,tion  by  the 
distliar^e  oi  a  voluminous  jet  of  inky  fluid  which  covered  the  officer 
With  the  black  liquid  whithwifi  the  more  uniortunate  since  he  vvas  in 
his  Bummei  liefes  oi  white  tiouseiTi 

TÎ  e  ml  oi  the  cuttle  fi&h  is  a  faTouiite  pigment  used  in  water 
colour  painting  under  the  name  oi  tej»«  It  if-  truly  indestructible , 
and  the  h"ud  anl  black  oiib  tance  lound  in  the  sac  of  fossil  species  of 
cuttle  fish  when  dduted  with  -watei  produces  a  brilliant  sepia  This 
];r>pertT  of  the  inky  fluid  ^ts  well  known  to  the  Komans  who  used  it 
m  in-ikm^  mk  It  was  lon^,  supposed  to  1  e  the  cloef  mgiedient  in 
China  mk  but  x  retent  tiavr-ller  Mi  heebold  who  has  \isited 
the  manulacton  and  imestigated  the  subject  has  reyealed  the  true 
process  by  which  it  is  prepared 
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CEPIIALOl'ODS.  407 

The  cnttle-fisli  aflfeefs  the  sea  shore  ;  they  are  along-shore  molhiscs. 
The  flattened  form  of  their  bodies  is  favourable  to  a  coasting  life,  by 
permitting  them  to  rest  easily  on  the  bottom.  Still  they  do  not 
remain  all  the  year  round  upon  the  coast.  The  cold  in  temjierate 
regions,  and  the  opposite  reason  in  warm  regions,  leads  them  to  with- 
draw from  the  shore,  to  which  they  only  return  in  the  spring.  They 
are  rarely  seen  in  the  Channel  in  winter,  hut  with  the  vernal  sun 
they  appear  in  large  shoals.  What  is  the  mechanism  by  which 
these  animals  are  moved  ?  When  the  cuttle-fish  wishes  io  swim 
rapidly  and  backwards,  they  advance  in  the  water  by  means  of  the 
locomotive  tube,  sending  back  the  ambient  liquid.  AVhen  tliey  wish 
to  approach  a  prey  slowly  in  order  to  seize  it,  they  swim  by  the  aid 
of  their  fins  and  anus.  In  order  to  swim  backwarda,  they  contract 
the  arms  provided  with  tentacles,  and  spread  out  horizontally  the 
arms  without  tentacles. 

The  catties  are  flesh-eaters,  and  tolerably  voracious.  They  feed 
themselves  upon  fishes,  moUuscs,  and  crustaceans.  They  are  true 
aquatic  brigands,  who  kill  not  to  feed  themselves,  but  for  the  sake  of 
killing;  and  Nature,  by  a  just  equilibrinm,  appHes  to  them  the  lex 
talionis.  They  ^1  victims,  in  tlieir  turn,  to  the  vengeful  jaws  of  the 
porpoises  and  dolphins.  Such  is  Oie  terrible  harmony  of  Nature  : 
some  must  die  that  others  may  Uve.  Micbelet  gives  us  a  glimpse 
of  the  manner  in  which  the  dolphins  dispose  of  the  cattle-fish,  in  his 
"  Livre  de  la  Mer."  "  These  lords  of  the  CMîean,"  he  says,  "  are  so 
delicate  in  their  tastes  that  they  eat  only  the  head  and  arms,  which 
are  both  tender  and  of  easy  digestion.  They  reject  tlie  hard  parts, 
and  especially  the  after-part  of  the  body.  The  coast  at  Koyan,  for 
example,  is  covered  with  thousands  of  these  mutilated  cuttle-fish. 
The  porpoises  take  moat  incredible  bounds,  at  first  to  fright-en  them, 
and  afterwards  to  run  them  down  ;  in  short,  after  their  feast,  they 
give  themselves  up  to  gymnastics." 

In  the  spring  the  cuttle-fishes  deposit  their  eggs,  but  without 
abandoning  them.  On  the  contrary,  they  exhibit  a  truly  maternal 
care,  taking  much  trouble  to  attach  them  to  some  submarine  body, 
in  which  position  the  temperature  of  the  water  serves  to  batch  the 
eggs.  jSepw  officinalis,  for  example,  chooses,  at  the  moment  of  laying, 
a  stem  of  ^ueus,  a  foot  of  Gorgonia,  or  some  other  solid  submarine 
body  not  less  in  dimensions  tban  the  little  finger,  and  there  it  firmly 

2  n  2 
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attache''  its  ej,^s  which  are  pearshi|t;d  that  is,  pointed  at  one 
exttemitj,  -while  a  long  lanière  of  a  ^elatiiious  nature,  flat  and  black 
in  appearance  with  wluch  the)  are  providel  san-onnds  the  solid 
body  like  a  rm„  Eath  female  lays  and  attaches  in  this  manner 
from  twenty  to  thirty  egg''  whith  aie  eluateied  together  somewhat 
like  a  bunch  ct  tine  black  or"i^}es  (Fi^  SJO)  Abont  a  month  after 
this  the  eggs  are  hatchel 

The  colouis  ot  Sc2)i  i  o^inaht,  \aiT  considerably;  but  in  general 
it  may  lie  lemaiked  that  the  mules  aie  ornamented  with  deeper 
colours  than  the  females  Transierse  bands  of  a  blackish  brown 
furiow  their  back-  and  diminish  their  bieadth.  Outside  of  these 
bands  are  -jnall  sprts  of  a  vml  wliit»-  ver\  near  the  edge  there 
IS  a  white  loidei  acc  mfanied  miide  with  a  second  edging  of  a 
beautiful  violet       The  median   md  ■intenot    parts  of  the  body  ai^e 


spotted  here  and  there  ;  beneath,  a  whitish  tint  with  reddish  speckles 
prevails. 

The  cuttle-fishes  are  found  on  every  shore,  and  wherever  they  are 
found  they  are  eaten,  for  their  flesh  is  savoury.  They  are  usually 
fried  or  boiled.  They  form  an  excellent  bait  for  lai-ge  bottom-iish, 
such  as  dog-Jiah,  rays,  and  congei-s,  which  are  fond  of  theii-  flesh. 

Thirty  species  are  known,  and  they  ai'e  chiefly  characterised  by  the 
arrangement  and  form  of  the  cupules  of  the  arms.  Sepia  officinalis 
is  common  on  the  shores  of  the  ocean  from  Sweden  to  the  Canaries, 
and  in  all  parts  of  the  Mediterranean. 

The  Calmars  were  described  by  Aristotle  under  the  name  of 
Felipi'i,  and  by  Pliny  under  that  of  LoUijo,  which  is  still  retained  as 
the  generic  name.  Their  popular  name  of  Calmar  (calamar  in  old 
French)  is  taken  trom  their  resembhmce  to  certain  species  of  ink- 
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hoiders.  Oppian,  wiic»  emloweil  tlie  ai^'on  mt  with  ^^Illgs  Lelie\ed  tliat 
the  cahiiar  al--o  could  take  bi  the  an,  m  ordei  to  i\oid  his  enemiea 
Nevertheless,  he  wa^  much  pi  zzled  how  to  give  the  furm  and 
fuuctions  of  a  bud  to  a  iT-h  Theimstocles,  hy  wny  of  m&ult  to  the 
Eretiians,  likened  them  to  calmarfl  aaymj,  they  had  Fwords  and  no 
hearts.  Afchpiiœiis,  a  Greek  physician  betore  Galen  d^ielt  upon  the 
nourishing  properties  ol  the  fle«li  ot  the  calmai 

Common  enoni^h  m  temperate  legions,  the  calmars  abound  m  the 
seas  of  the  Turnd  zone  ,  the>  aie  greganouh,  and  live  in  numert.ui 
shoals,  their  bandt,  taking  every  year  the  same  diieetion,  their  emi- 
gration proceeding  from  temperate  to  waim  regions— neailj  the  same 
course  as  that  loUoued  b>  the  liprrmg&  and  julchird^ 


The  calmars  hke  the  cuttles  propel  thrmselves  backwirds  thioogh 
the  water  with  great  velocity,  driving  back  the  water  bi  means  of 
their  locomotnc  tulie,  monn:;  mth  such  vi^'our  and  piomptitude  that 
they  have  been  known  to  throw  tliemf.elves  out  of  the  wa'er  laling 
on  the  shore  or  on  the  deck  of  a  ^es'iel  They  only  appeal  momen- 
tarily on  the  shore,  and  only  sojourn  there  to  deposit  then  eggs, 
which  are  gelatinous  m  substance  about  the  level  ot  the  lowest  tides 
The  body  in  the  calmais  is  longei  than  m  the  cnttle-fish,  cyhndiical 
in  shape,  and  termmating  m  a  point  having  two  lateral  fins,  which 
occupy  the  lower  hilf  or  third  of  its  liody 

In  the  common  calmar,  Loligo  i  til^ai  is  (Fig.  327),  and  the  Lohyo 
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Gahi  (Fig.  328),  we  have  two  extreme  forms  represented,  toth  taken 
from  the  magnificent  work  of  MM.  D'Orbigny  and  Feroesac,  on  tlie 
Céphalopodes  acetalmUfores.  These  molluscs  are  whitish-blue  and 
transparent,  covered  with  apots  of  bright  red.  The  osselet  is 
lanceolate — that  of  the  male  elongated  and  somewhat  resembling  a 
feather,  that  of  the  female  mucli  broader  and  more  obtuse.  Their 
head  is  short,  furnished  with  two  large  projecting  eyes  ;  the  mouth 
is  surrounded  with  ten  arms,  provided  with  suckers,  two  of 
these  being  much  longer  than  the  others,  having  peduncles  or  foot- 
stalks. 

The  internal  bone  of  the  calmar  differs  much  from  that  of  the 
cuttles  ;  it  is  thin,  homy,  transparent,  and  somewhat  resembling  a 
feather,  from  a  portion  of  which  the  harhs  have  been  removed.  Their 
food  consists  chiefly  of  smaJl  fishes  and  molluscs.  With  the  greater 
fishes  and  cetaeefe  they  carry  on  constant  war.  They  are  caught  and 
used  for  various  purposes  ;  along  the  coast  they  are  eaten  ;  the  fisher- 
men use  them  as  bait,  especially  in  fishing  for  cod. 


TESTACTJLIFEROrst'EPHALOl'OOS. 

In  pkce  of  bearing  simple  suckers  (Aedahula),  like  the  first  order  of 
Céphalopode,  tliis  group  is  furnished  with  true  organs  of  prehension,  or 
They  differ  from  the  first  group  chiefly  in  their  more 
s  arms,  which  are  quite  tentaculiferous,  having  neither  suckers 
nor  capsules,  and  by  having  an  external  shell.  The  number  of  living 
species  is  extremely  limited  ;  for  this  group  of  anhnals  belong  pecu- 
liarly to  tlie  earlier  ages  of  oui-  globe,  is  gradually  becoming  extinct, 
and  presents  in  our  days  only  some  veiy  rare  species,  when  we  compare 
them  with  the  prodigious  numbers  of  these  beings  which  animated  the 
seas  of  the  ancient  world.  In  fact,  the  only  lining  type  of  the  order 
is  the  nautilus,  which  has  a  singular  resemblance  in  form  to  the 
argonaut. 

The  shell  of  this  mollusc  is  a  regular  spiral,  with  contiguous  turns, 
the  last  turn  enclosing  all  the  otliers.  It  is  divided  internally  into 
nmnerous  cells,  formed  by  transverse  partitions,  concave  in  front  and 
1  towards  the  centre,  and  forming  a  kind  of  funneh  which 
e  to  a  respiratory  siphon. 
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Inth  hstLellottii  sl.ell(li^  M)i  tip  mm  I  t  wcdl  it^ 
mantle,  which  covers  the  wnMs.  of  tlie  cell-j  ^\  licii  it  ci  ntracb-  itselt 
it  19  protectf  d  b'^  a  s  rt  of 

tiian^ularand  fleshy  ho  111  J^^^^^^t^      9         /^'^^ 

Nnmerfua  crntnctile  t«n 
taclea  re  entiiing  into  tlit 
aheath  ^omp  of  them  fnr 
niehed  with  numerous  la 
mells  sunoimd  the  head 
which  IS  besides,  scaieel> 
distingui-îhed  from  the 
bodi  The  head  bear^  two 
gieat  piojectmg  e-^es,  *  **  f™, ,  ^,],"|\  '.""i  l'"t,j'-'-u.i,°'*uiimMaiiï.-i'ijKLa 
planted  uiKjn  a  pednnclc  ""  "^ 

Like  Vpia  ind  Octopus  the  mfutli  of  tlie  NnutihdEe  is  irmed  with 
mandibles  fcishioned  like  the  jaiiots  beak  the  brunchise  oie  four  in 
numbei  Tlie  cuuilatini^  feystem  cousuts  of  ii^entiicle  and  auncle 
anJ  the  locomotive  tube  is  pmt  tted  m  its  whole  length  Tlie  bhtll 
11  secreted  bj  the  outei  ed^e  ot  the  mantle  while  its  posteiior  ex 
tremity  fitohions  the  walla  of  the  cell"  whidi  indicate  tlie  succfssivt 
growth  of  the  mdividuiiJ 

The  siphon  -nhich  travel  ses  «II  tlie  chambeis  rtceivts  and  piotects 
the  ligament  hy  the  ail  ft  which  the  Ccihulopod  is  letamed  in  the 
I'jst  chamber  (f  the  shell 

Fig   aSO  is  the  sime  eecfioii  \  ith  tl     h  t  rrll  emptj    and  i\ith  the 
perforations   throu_h   which 
the  siphon  passe 

The  NiutihdEP  aie  inhi 
bitants  o£  the  Indian  Oce  in 
and  the  sei  rrund  the  Mj 
lucca  Islands  In  swimmni^ 
their  head  ajid  tentacles  are 
pr  ifpctal  tl  L  m  out  i  if  the  shell 
Inwalkmgoni  ekb  the  \  drag 
themselves  along  the  gi  )und  n  j  n  i  p  mi  (i  i  u  )  .ji  itk  ib 
the  body  upnaids   the  Jwad  i 

and  tentacles  beneath     Ihey  betake  themsebfs  frequently  b)  miry 
eavitiea  frequented  Ij  fish      It  is  a  mach  more  crnimon  recuirence  to 
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h  il  tie    m]  t    tl  1   1  tfî  sliellg  of  the  Nautilua  at  sea.     This, 

probabh  aises  from  t8  esf  nre  to  the  attacks  of  crustaceans  ami 
tiiei  marine  cami  oia  Tl  is  seems  to  be  proved  by  the  mangled 
appeaiance    f  ihe  ed"ps      tl  e  e  iipty  shells  thus  met  with. 

The  riiimmg  Ai  tila  A  HIus  ipoinpilmB  (Fig-  3.^1).  is  so 
lommon  n  the  N  c  1  ar  toast  tbat  the  inhabitants  salt  and  dry  itw 
flesh,  and  store  them  as  provi- 
^lioQS.  Its  shell  attains  about 
eightinclies  in  its  greatest  height. 
It  is  nearly  round,  smooth,  trans- 
versely blazed  m  its  po'steiioi 
pirt  anl  entueh  white  ante 
rioih  A  ^en  fine  nicif  is 
■\ieMed  bi  this  mollusc,  which 
IS  much  osel  in  ornamental 
c  Imet  \  irk  The  Oiipntak 
make  dnnking  cup'-  on  \ihich 
Fig.  331.  sheHofSaTiMiii»i»rai>iiiii=  il  thev  cngraTC  desi^ns  and  figurcà 
which  form  graceful  objects  feimiki  vases  were  ftimerh  shaped  m 
Europe,  which  found  their  wav  into  „reat  hi  uses  In  om  days  thev 
are  generally  consigned  to  cabmi'ts  of  cunositieo  and  the  shops  of 
dealers  in  articles  of  vertu. 
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CHAPTER  XVlî. 

CEUSTACEANK. 


Passing  over  the  vast  numbers  of  beings  wliidi  inhabit  the  debatable 
land — the  Annelids,  which  were  for  ages  confounded  with  the  worms, 
beeanseof  their  resemblance  in  form — a  form  wliich  might  be  declared 
forbidding,  but,  as  Aristotle  has  well  said,  Nature,  in  her  domain, 
knows  nothing  low,  nothing  contemptible  ;  the  sea-leeches,  whose  condi- 
tion was  an  impenetrable  mystery  to  Pliny,  "  Omnia  incerta  ratione,  et 
in  naturfE  majestale  abdita  ;"  and  the  singular  cirripedes,  one  species 
of  which,  the  barnacle  (Anatifu  Isevts),  was  thought  by  old  Gerai-d, 
the  herbalist,  and  in  his  day  by  many  others,  to  be  the  egg  Irum 
which  the  barna«le  goose  was  produced  —  passing  over  these  ocean 
tribes,  we  reach  the  Crastaceans — the  Insects  of  the  Sea  ;  but  insects 
of  greater  siae,  force,  and  voracity  than  any  land  insect  with  wliif^li 
we  are  acquainted.  Armed,  also,  at  all  points  ;  for,  in  place  of  the 
coriaceous  tunic,  they  are  clothed  in  calcareous  armour,  both  hard  and 
strong,  and  bristling  with  coai^e  hairs,  spiny  tubercle — even  armed 
spines.  Stone  is  here  sntetitnted  for  a  horny  substance  ;  the  structure 
is  in  many  respects  the  same,  but  the  Creator  has  changed  the 
materials. 

The  Cniftaceans  have  nearly  all  of  them  claws,  formidably  hooked 
and  toothed,  which  they  employ  as  pincers  both  in  offensive  and 
defensive  war.  They  have  been  compared  to  the  heavily-anned 
knights  of  the  middle  ages — at  once  audacious  and  cruel  ;  barbed  in 
steel  from  heatl  to  foot,  with  visor  and  corslet,  arm-pieces  and  thigh- 
pieces— nothing  is  wanting  to  realise  its  prototype. 

These  marine  maraudera  live  on  the  sea-coast,  among  the  rocks, 
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and  near  the  shore.  Some  few  of  them  frequent  the  deep  waters, 
others  hide  themselvea  in  the  sand  or  under  stones,  while  the  common 
crab  (Gareinus  ^imms.  Leach)  lovea  the  shore  almost  as  much  as  the 
salt  water,  and  establishes  itself  accordingly  under  some  moist  cliff 
overhanging  tlie  sea,  where  it  can  enjoy  both. 

One  of  the  necessary  consequences  of  the  condition  of  these  animals, 
enclosed  in  a  hard  shell,  is  their  power  of  throwing  it  off.  The  solidity 
of  their  calcareous  carapace  would  effectually  prevent  their  growth, 
but  at  certaiu  detenninate  ]>eriûds  Nature  despoils  the  warrior  of  his 
cuirass  ;  the  creature  moults,  and  the  calcareous  crust  falls  off,  and 
leaves  it  ivith  a  thin,  pale,  and  dehcate  tunic.  In  this  state  the  Crus- 
tacean is  no  longer  worthy  of  its  name — its  skin  has  become  vulner- 
able as  that  of  the  softest  mollusc  ;  but  it  has  the  instinct  of  weakness 
— it  retires  into  lonely  places,  and  hides  its  shame  in  some  obsciu'e 
crevice,  until  another  vestment,  more  suitable  for  resistance,  and 
adapted  to  its  increased  size,  las  bean  restored,  and,  along  with  it,  its 
coat-armour  and  crustacean  dignity. 

The  Crustacean  has  not,  like  the  more  advanced  vertebrata,  a 
vertebral  column.  In  its  nature  it  is  aitogether  different  from  the 
internal  skeleton  ;  still  its  functions  ai-e  the  .same.  The  tegumentary 
skeleton  of  the  Crustacean  consists  of  a  great  number  of  distinct  pieces, 
connected  together  by  means  of  portions  of  the  epidermal  covermg 
which  have  not  yet  become  hardened,  in  the  same  way  as  the  bones 
in  the  internal  skeleton  of  the  vertebrata  are  connected  by  cartilages, 
the  ossification  of  which  only  takes  place  in  old  age.  The  skeleton, 
or  framework,  consists  of  a  series  of  rings  vai'ying  in  number,  the 
normal  number  of  the  body- segments  being  twenty-one.  Each  ring 
is  divisible  into  two  arcs — one  upper,  or  dorsal,  the  otlier  lower,  or 
ventral  ;  and  each  arc  may  present  four  elementary  pieces,  two  of  which 
are  united  in  the  mesial  hne  from  the  iei-ffum,  or  back  ;  the  lower 
are  is  a  counterpart  of  this,  while  the  otliers  form  the  two  side,  or 
epimeral,  pieces.  Their  skeleton,  in  short,  is  the  stony  envelope  : 
the  bone  is  not  condensed  within  the  body,  but  is  accumulated  on  the 
circumference.  The  skin,  therefore,  performs  the  functions  of  the 
skeleton,  so  that  the  Crustaceans,  as  was  said  by  Geoffroy  Saint  Hilaire, 
like  the  molluscs,  live  inside  and  not  outside  the  bony  column.  Thei-e 
exists,  then,  among  tlie  vertebrata,  animals  with  an  interior — a  true 
skehion  ;  and  others  with  a  dermal,  or  tegumentary  skeleton. 
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I'lio  Crustaceans  liave  a  ilark-giey  iron  colour,  witli  a  dash  o£  steel- 
blue,  like  metal  weapons  forged  lor  combat.  Some  few  of  them  are  red, 
or  reddish-brown  ;  others  are  of  an  earthy  yellow,  or  of  a  livid  blue. 

"The  integument,"  according  to  Milne  Edwards,  "consists  of  a 
eorium,  or  true  skin,  and  epidermis,  with  a  pigmentary  matter,  which 
colours  the  latter.  The  eorium  is  a  thick,  spongy,  and  vascuiar  mem- 
brane, connected  with  the  serous  substance  which  lines  the  parietal 
walls  of  the  cavities,  as  the  serous  membrane  lines  the  internal 
cavities  among  the  vertebrata."  This  pigment  is  less  a  membrane 
than  an  amorphous  matter  diffused  through  the  outer  layer  of  the 
superficial  membrane,  which  changes  to  red  in  the  greater  immber  of 
species  in  alcohol,  ether,  acids,  and  water,  at  212^  Fahr. 

Tlie  calcareous  crust  of  the  animal  is  tliick,  and  in  the  dorsal  region 
capable  of  great  resistance  ;  their  members  are  also  of  remarkable  hard- 
ness ;  but  in  the  smaller  species  the  shell  is  often  thin,  and  of  that 
crystalline  transparency  which  permits  of  its  digestion  ■knd  circulation 
being  observed.  Many  species  which  are  qmte  microscopic  con 
tribute  colour  to  the  sea— red  jiuiple  oi  scarlet  sulIi  aie  Grimothea 
D'UrviUei  and  G.  (jr&jarea,. 

Among  the  sea-spiders,  Hhith  hnt  no  neik  (Ve^haloïltom) 
the  head  gradually 
disappears  in  the 
breast,  but  the  belly 
remains  distinct  ;  the 
middle  of  the  body 
is  compressed,  the 
shape  narrow  and 
graceful.  Among  the 
Crustaceans  which 
have  neither  neck 
nor  shape,  the  head, 
the  breast,  and  tlie  ' 
belly  form  only  one 
mass,  olfen  short, 
squat,  athletic,  and 
diificult  to  take,  as  *° 

in  Tka  ietraodou  (Pig,  332),  the  four-homed  spider-crab. 

Many  of  these  animals  have  a  poweifnl  (ail.  consisting  of  a  certitin 
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number  of  ciliated  paddle-^,  wliicli  it  uam  ia  swimming  to  beat  the 
watfir,  and  to  confnse  its  enemies. 

The  Crustaceans,  so  far  as  they  are  a<^uatic,  respire  by  means  of 
hrwnckiai,  or  gills.  In  the  larger  species  these  branchiie  are  lamellous, 
or  -with  filaments,  wliose  supports  are  travei-sed  by  two  canals,  one  of 
which  leads  the  blood  into  the  general  economy,  the  other  directs  it 
towards  the  heart.  These  organs  are  enclosed  in  the  body.  In  tlie 
smaller  species  the  branchise  often  appear  exteriorly,  hanging  in  the 
water  like  a  fungus.  Sometimes  these  are  at  once  awimtuing  and 
breathing  organs  ;  in  other  cases  the  animal  has  no  special  organs  of 
respiration. 

Nearly  all  the  Crustaceans  are  strong,  hardy,  and  destructive, 
forming  a  horde  of  nocturnal  brigands — merciless  marauders,  who 
recoil  from  no  trap  in  which  they  can  Ue  in  wait  for  their  prey. 
They  fight  à  l'outrance  not  only  with  their  enemiea,  but  often  among 
themselves,  either  for  a  prey  or  for  a  female,  sometimes  for  the  sake 
of  the  fight  The  miserable  creatures  struggle  audaciously  mth  their 
claws.  The  carapace  generally  resists  the  most  formidable  blows  ; 
but  the  feet,  the  tail,  and,  above  all,  the  ant«nnœ,  suffer  frightful 
mutilation.  Happily  for  the  vanquished,  the  mutilated  member's 
sprout  again  after  a  few  weeks  of  repose.  This  is  the  reason  for  the 
many  Cmstaceans  met  with  having  the  talons  of  very  unequal  size  : 
the  smaller  are  those  lost  in  battle  replaced.  Nature  has  willed  that 
the  Crustacean  should  not  long  remain  an  invalid.  They  soon  re- 
turn cured  of  their  wounds.  "  We  have  seen  lobsters,"  says  Moquin- 
Tandon,  "  which  have  in  an  unfortunate  rencounter  lost  a  iimb,  sick 
and  debiHtated,  reappear  at  the  end  of  a  few  months  with  a  perfect 
hnib,  vigorous,  and  ready  for  service.  0  Nature,  how  thou  fillest  our 
souls  with  astonishment  and  wonder  !" 

On  tlie  Spanish  coast  there  is  a  species  of  crab,  known,  singularly 
enough,  by  the  name  of  Boccaccio  ;  it  is  caught  for  its  claw,  which 
is  considered  excellent  eating.  This  is  cut  off,  and  the  mutilated 
animal  is  thrown  into  the  sea,  to  be  taken  at  some  future  time  when 
the  claw  has  reappeared. 

Crustaceans  are  nearly  all  carnivorous,  and  eat  eagerly  all  other 
animals,  whether  living  or  dead,  fresh  or  decomposed.  Little  think  they 
of  the  quaUty  or  condition  of  their  food.  It  is  amusing  to  witness  the 
address  and  gravity  with  which  the  common  crab,  when  it  has  seized 
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an  Tinfbrtnnate  mussel,  holds  the  valve  open  with  one  claw,  while  with 
the  other  it  rapidly  detaches  the  animal,  cari'jing  each  morsel  to  the 
moutli,  as  one  might  do  with  the  hand,  until  the  shell  is  entirely 
empty.  The  crab  does  not  kill  its  prey  directly,  like  the  lobster  ;  it  is 
swallowed  also,  but  with  greater  appreciation. 

M.  Chai'lea  Lesj^es  surprised  upon  the  shore  at  Eoyan  a  shoal 
of  crabs  at  tlieir  repaat.  Tliis  day  they  seemed  to  have  dined  in 
.  common,  and  "  God  knows  the  enjoyment,"  aa  the  good  Fontaines  said. 
They  were  in  rows,  every  head  turned  to  the  same  side,  and  nearly 
on  end  on  tlieir  eight  feet.  They  seized  the  small  ohjecfe  on  the 
shore,  which  were  carried  to  the  month,  each  hand  in  its  turn  in 
regular  order:  when  the  right  hand  reached  the  month  the  left 
was  on  tlie  ground.  Let  us  just  figure  to  oneself  a  company  of 
disciplined  soldiers  messing  together  from  the  same  plate  ! 

The  Long-homed  Corophius  (Coro^hium  loiigicorne),  i-ermii-kable  for 
its  long  antennae,  knows  jwrfectly  well  how  to  cut  the  byflsus  by  wliicli 
the  mussels  suspend  themselves,  in  order  that  the  bivalve  may  fall  on 
the  weeds  among  them.  Other  Crustaceans,  also  great  o 
have  the  cimning  or  instinct  to  attack  the  moUusc  mthout  e 
themselves  to  danger.  When  the  bivalve  half  opens  its  shell  to  enjoy 
the  rays  of  the  sun  or  take  food,  the  evil-disposed  Omstaeean  slips  a 
stone  between  the  valve.  This  done,  it  devours  the  poor  inhabitant  of 
the  shell  at  its  leisore. 

Tlie  Corophius,  respecting  whom  this  question  is  hazarded,  are 
extremely  numerous  on  the  shores  of  tJie  Atlantic  to^vards  the  end  of 
summer  and  autumn.  Tliey  make  constant  war  upon  certain  marine 
worms.  Off  tlie  coast  of  La  BocheUe  they  may  be  seen  in  myriads 
beating  the  muddy  bottom  with  their  long  antennse  in  search  of  their 
prey.  Sometimes  they  meet  one  of  these  Nereida  or  Arenieola  many 
times  their  own  size,  when  they  unite  in  a  body  to  attack  it.  In  the 
oyster-beds  of  La  Eochelle  they  are  useful  friends  to  the  oyster  by 
destroying  these  enemies,  although  they  do  not  hesitate  to  attack  the 
mollusc  when  it  comes  in  their  way.  Dming  the  winter  the  mud  of 
the  bouchots  gets  piled  «p  in  unequal  heaps,  and  when  the  warm 
season  retams,  it  has  become  hard  and  unfit  for  the  cultivation  of  the 
moUtise.  It  is  necessary  to  level  and  dry  these  mud-heaps— a  procès 
which  would  lie  both  difficult  and  costly.  Well,  the  Corophia  charge 
themselves  with  the  taak.     They  plough  up  annually  many  square 
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leagues  covered  with  these  heaps.  They  dilute  the  mnd,  v,lnc\i  is 
carried  out  by  the  ebbing  tide,  and  the  surface  ot  the  bay  is  left 
smooth,  as  it  was  in  the  preceding  autumn. 

We  have  said  that  the  Cruataceans  do  not  e\en  respect  each  otljer  ; 
the  larger  of  the  same  species  often  devour  the  smaller.  Rara  con- 
cordia  fratrum  !  Mr.  Eymer  Jonea  relates  that  he  had  on  one 
occasion  introduced  sis  eraba  (Phfi/carcinus  paffurits)  of  different  size 
into  an  aquarium.  One  of  them,  venturing  towards  the  middle  of  the 
reservoir,  was  hnmediately  accosted  by  another  a  httle  larger,  which 
took  it  with  its  claws  as  it  might  have  taken  a  biscuit,  and  set  about 
breaking  its  shell,  and  so  found  a  way  to  its  flesh.  It  dug  its  crooked 
claws  into  it  with  voluptuous  enjoyment,  appearing  to  pay  no  attention 
to  the  anger  and  jealousy  of  another  of  its  companions,  which  was  still 
stronger  and  as  cruel,  and  advanced  towards  them.  But,  as  Horace 
says— and  he  was  not  the  fii"st  to  say  it — "  No  one  is  altogether  happy 
in  this  lower  world  ": 

"  Nihil  est  ab  omni  p-irte  beatmii." 

Onr  ferocious  Crustacean  quietly  continued  its  repast,  when  its  com- 
panion seized  it  exactly  as  it  had  seized  its  prey,  broke  and  tore  it  in 
the  same  fashion,  penetrating  to  its  middle,  and  tearing  out  its 
entrails  in  the  same  savage  manner.  In  the  meantime  tJie  victim, 
singularly  enough,  did  not  disturb  itself  for  an  instant,  but  continned 
to  eat  the  first  crab  bit  by  bit,  until  it  was  itself  entirely  torn  to  pieces 
by  its  own  executioner — a  remarkable  instance  at  once  of  insensi- 
bility to  pain  and  of  cruel  infliction  under  the  lex  talionis.  To  eat 
and  to  be  eaten  seems  to  be  one  of  the  great  laws  of  Nature. 

Though  essentially  carnivorous,  the  Crustaceans  sometimes  eat 
maiine  vegetables.  Many  even  seem  to  prefer  fruit  to  animal  food. 
Such  is  the  tree-crab  of  the  Polynesian  Isles,  which  feeds  almost 
exclusively  on  the  cocoa-nut.  This  crab  has  thick  and  strong  claws  ; 
the  others  are  comparatively  slender  and  weak.  At  first  glance  it 
seems  impossible  that  it  could  penetrate  a  thick  cocoa-nrrt  surrounded 
by  a  thick  bed  of  fibre  and  protected  by  its  strong  shell;  but 
M.  Liesk  has  often  seen  the  operation,  Tlie  crab  begins  by  tearing 
off  the  fibre  at  the  estremity  where  the  fruit  is,  always  choosing  the 
right  end.  When  this  is  removed,  it  strikes  it  with  its  great  claws  until 
it  has  made  an  opening  ;  then,  by  the  aid  of  its  slender  claws,  and  by 
tuming  itself  round,  it  exfracte  the  whole  substance  of  the  nut. 
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Tlie  Crustaceans  have  eyes  of  two  kinds— simple  and  compound  : 
the  first  are  sessile  and  immovable,  and  very  convex  ;  the  other  borne 
on  a  sliort  calcareous  stem  or  peduncle,  and  formed  of  a  number  of 
small  eyes  symmetrically  agglomerated — the  reunion  of  all  the  micro- 
scopic cornea  of  a  composite  eye,  resembling  in  shape  a  cap  formed  of 
facets.  It  is  said,  for  instance,  that  the  eye  of  the  lobster  consists 
of  2500  of  these  little  facets.  The  simple  eyes  are  myo2>rts,  or 
short-sighted — the  compound  eyas  for  more  distant  but  perfect  sight. 
They  appear  to  have  a  strong  sense  of  smell.  Many  of  them  cannot 
swim,  but  walk  with  more  or  1ms  iacility  at  the  bottom  of  the  water. 
It  is  said,  for  instance,  that  the  cavalier  of  the  Syrian  coast,  Oxyfoda 
cursor  (Fabrioius),  is  named  ù-om  tlie  rapidity  with  which  it  traverses 
great  distances  ;  but  it  may  be  doubted  if  its  pace  eijuals  that  of  a 
horse. 

Many  systems  have  been  proposed  by  different  writers  for  the 
arrangement  of  the  Crustacea,  Tliat  proposed  by  Mr.  Milne  Edwards 
recommends  itself,  being  founded  on  anatomical  examination  and 
actual  experiment  made  by  himself  and  M.  Audouin.  He  dividee 
them  into  two  great  divisions: — I.  Tliose  in  which  the  month  is 
furnished  with  a  certain  number  of  organs  adapted  for  the  prehension 
or  division  of  food,  II.  Tliose  in  which  the  mouth  is  surrounded  by 
ambulatory  extremities,  the  bases  of  which  perform  the  part  of  jaws. 
The  first  includes  the  MixiLOSA  or  Mandibulata,  again  divided 
into  Decaimda,  having  branchiœ  attached  to  the  sides  of  the  thorax, 
and  enclosed  in  special  cavities.  The  Decapoda  are  divided  into  : 
1.  Bbachyuea,  namely,  the  Crabs.  Cancer,  Porhimniis,  Grapms, 
(Ecf/]X)des,  and  Doryfes,  belong  to  this  group.  2.  Anomodra, 
including  Dromia,  Fagurus,  Porcellana,  and  Hippa.  3.  Mackohra, 
including  the  Lobsters,  Asiactis,  Palœmon,  the  Craw-fish,  Palinurus. 

Stomapoda,  with  external  branchiœ,  sometimes  rudimentary,  some- 
times none.  Thoi'acic  extremities  prehensile,  or  for  swimming  generally, 
sis  or  eight  pairs.  This  division  includes  the  Mysidse,  Phyllosoma, 
SquJlla,  &c. 

The  othei  di\  liions  ot  Crustaceana  we  uei^d  nut  dwell  upon.  They 
ai'e  veiy  obscuie,  and  little  known  ;  some  of  them  fresh-water  Crus- 
taceans, as  m  the  EnlomoBtraca  ;  otliers  are  parasitic  on  the  whale 
and  various  speues  ot  fish 


d  by  Google 


■mi';  ocKAx  woia.i 


Cbabs  and  Cbaw-Fish. 


Crabs  and  lobsters  may  be  regarded  as  the  chiefs  or  lords  of  tlie 
Crustacean  tribes.  The  crabs  have  very  large  claws  and  smootli  backs  ; 
the  last  have  small  claws  and  the  back  covered  with  spines.  TiWrius 
Caîsar  had  the  face  of  a  poor  fisherman  scratched  by  the  rugged  shell 
of  a  craw-fish. 

Lobstera,  especially,  have  an  amazing  fecundity,  and  yield  an  im- 
mense number  of  eggs,  each  female  producing  from  12,000  to  20,000 
in  the  season.  The  crab  is  also  very  prolific.  These  eggs  are,  in  the 
lobster,  arranged  in  packets,  which  are  attached  to  the  lower  snriace 
of  the  tail,  to  which  they  are  connected  by  a  viscous  sabstance.  The 
manner  in  which  the  hen  lobster  disposes  of  her  burden  is  curious 
and  interesting.  "Whether  she  bends  or  stands  erect  she  is  able  to 
hold  it  obscurely  or  expose  it  to  the  light.  Sometimes,  according  to 
Ooste,  the  eggs  ate  left  immovable,  or  simply  submei'ged  ;  at  others 
they  are  subjected  to  successive  washings  by  gently  agitating  the 
false  claw  which  shelters  them  from  right  to  left.  When  first  exuded 
fcom  the  ovary  the  eggs  are  very  small,  but  they  seem  to  increase 
during  the  time  they  are  borne  about  under  the  tail,  and  before  they 
are  committed  to  the  sand  or  water  they  have  attained  the  size  of 
small  shot.  The  evolution  of  the  germ  is  in  progress  during  six 
months.  At  the  moment  of  exclusion  the  female  extends  the  tail,  im- 
presses upon  the  eggs  an  oscillating  motion,  in  order  to  destroy  the 
shell  and  scatter  the  larvœ,  delivering  herself  in  two  or  three  days  of 
her  entire  burden  (Coste).  "  As  the  young  lie  enclose<l  within  the 
membrane  of  the  egg,"  says  Couch,  "  the  claws  are  folded  on  each 
other,  and  the  tail  is  flexed  on  them  as  far  as  the  margin  of  the  shield. 
The  dorsal  spine  is  bent  backwards,  and  lies  in  contact  with  the  dorsal 
shield,  for  the  young  when  it  escapes  from  the  egg  is  quite  soft  ;  but  it 
rapidly  hardens  and  solidifies  by  the  deposition  of  calcareous  matter  on 
what  may  be  called  its  skin." 

As  soon  as  born,  the  young  Crustaceans  withdraw  from  the  mother 
and  ascend  to  the  surface  of  the  water,  in  order  to  gain  the  open  sea. 
They  swim  in  a  circle  ;  but  this  pelagic  life  is  not  of  long  duration  ; 
they  quit  it  after  their  fourth  moult,  which  takes  place  between  the 
thirtieth  and  fortieth  day,  at  which  time  they  lose  the  transitory  organs 
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of  natation  which  they  have  hitherto  possessed.  After  thia  they  are 
BO  longer  able  to  maintain  themselves  on  the  surface,  but  drop  to  the 
bottom.  Henceforth  they  are  condemned  to  remain  there,  and  stich 
walking  as  they  can  exercise  becomes  their  liabitnal  mode  of  progres- 


sion. As  they  increase  m  size  they  gradually  approach  the  fahorc, 
which  th'-y  had  for  the  moment  abandoned,  and  return  to  the  placps 
inhabited  by  the  parent  Crustaceana. 

The  form  of  the  larvfe  differs  so  much  from  that  nf  the  adnlt,  that 
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it  would  Ix!  ililliuilt  cs'.  ^  t  ui  tliL  lI  iiL^t  t^nlciict!  tj  <leteimii  e  tlic 
species  from  wliieli  they  proceeJ  Formti  iiatai-alists  consideied  the 
embryo  cray-fiali  (P  ihnvnis)  to  belon^  to  a  distinct  içenera  i\hich 
they  designated  Phyllosoma  It  is  niw  knuivn  however  that  these 
are  tlie  young  of  the  lusher  tonna  of  Cr  u.taceana  undeigcing  meta 
morphosis.  In  thi  valions  foi-nis  rt  JiâcKïoa  the  metamorphosis  ib 
te  decided  tlmniu  the  Biuc/fi/wja  In  thefiesh  wattr  ciay  fish  n) 
change  whatever  takes  place.  DissatiRfieil  witli  the  uncertainty  of 
formel-  experiments,  Mi\  Conch  undertook  a  series  of  observations, 
which  are  i-ecorde<l  in  the  proceedings  of  the  Cornwall  Polytechnic 
Society,  in  which  he  established  the  fat't  tliat  metamorphosis  takes 
place  in  the  following  genera  :  Cancer,  Zantho,  I'elranniis,  Cacemus, 
Portumniis,  Maia, 
(ialftthea,  Hornarus, 
and  PaliunxuB.  "  Me- 
tamorphosis has  lieen 
demojistrated,"  says 
Dr.  BeU,  "iimoleRs 
than  seventeen  geiiern 
of  the  Brachynroii.^ 
order  of  Decapoda,  in 
which  it  is  most  de- 
cided and  nliviona  ; 
'j  in  the  Ijeptopodiada.', 
y  Maladie,  Canceridre, 
'  '  Portnmnidse,  Piniio- 
FiB.  -iii.  l^^rtlllllml^  vMk-p^iiJ-,  ni.i^.^  jh.i.im.n  fheridff',  and  (Irap- 
sidiv.  IntheAnomou- 
rouH  order  it  is  iseen  in  the  Pagimw,  Povcellana,  and  Galathea,  and  in 
the  Maoronran  order  in  Homams,  Palinums,  Palsemou,  and  Cmngon. 
The  swimming  of  thcBo  creatures  is  produced  by  flexions  and 
expansions  of  the  tail,  and  by  repeated  heating  motions  of  the  claws, 
the  tail  acting  as  a  sort  of  vibratile  oar,  aided  by  which  they  maintain 
themselves  in  the  water  and  facilitate  their  progress.  As  the  shell 
becomes  more  solid  they  get  less  active,  and  finally  retmii  to  the 
bottom  to  cast  their  shell  and  assume  a  new  form. 

According  to  the  observations  of  M.  Coste,  the  young  lobster  casts 
its  shelt  from  eight  to  ten  times  in  the  first  year,  from  five  to  seven  in 
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the  second,  tlitee  to  fonr  times  the  third,  and  two  or  three  times  the 
fonith  year.  Li  the  fifth  year  they  attain  the  adult  state.  Whence 
it  follows,  that  the  small  lolsters  served  at  our  tables  liave  changed 
their  calcareoiLS  vestment  something  like  twenty-one  times,  and  are 
now  clothed  in  their  twenty-seamd  Imbit. 


The  d'aïs  ace  numerous  in  specie»  itnd  rarioiiw  in  size.  The  long- 
elawed  ci-ab  {CorijsleB  Oassivelawnus)  of  Pennant  and  Leaeh  (Fig.  335) 
is  remarkable  for  its  long  antenme,  which  eonBideiably  exceed  the 
body.  The  jaw-feet  liave  their  tliird  joint  longer  than  the  second, 
terminating  in  an  obtuse  point,  with  a  notch  on  its  interior  edge  ; 
eyes  wide  apart,  borae  upon  large  peduncles,  which  are  nearly  cvlin- 
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diieal  and  slioit  ;  anterior  feet  large,  eqaal,  twico  the  lengtli  of  tlif 
body,  and  nearly  cylicdrical  in  the  males  ;  in  the  females  (Fig.  336) 
about  the  len!;th  of  the  body,  and  compressed,  especially  towards  the 
hand-claw  The  other  feet  terminate  in  an  elongated  nail  or  claw,  which 
la  straight-pumted  and  channeled  longitndinaUy  :  cftrapace  oblong- 
oval,  teimmating  in  a  rostrum  anteriorly  truncated  and  bordered  pos- 
tenorly ,  the  regions  but  slightly  indicated,  with  the  exception  of  the 
cordian  region,   the  branchial  or  lateral   regions  being  very  much 


Latreille  gives  the  name  of  Corystes,  which  signifies  a  waiTior 
armed,  to  this  genus  of  Crustaceans,  from  Kopv^,  a  helmet,  but  it  is 
perfectly  inoffensive.  Pennant  had  already  confeiTed  the  name  of 
Gassivelaunus,  the  chief  of  the  ancient  Britons,  for»  the  singular 
reason,  according  to  Grosse,  that  the  carapace,  which  is  marked  by 
wrinkles,  bears,  in  old  males  especially,  the  strongest  and  most 
ludicrous  resemblance  to  the  face  of  an  ancient  man.  Pennant's 
well-known  sympathy  with  his  British  ancestry  certainly  never  led 
him  to  caricature  the  grand  old  Britkh  warrior,  as  Mr.  Gosse  sur- 
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miaos.     On  tlio  contrary,  he  saw  in  the  Crustacoan  a  creature  armed 
at  all  points,  and  he  named  it  after  the  hero  of  his  imagination. 

In  this  species  the  suriace  of  the  carapace  is  somewhat  granuloua, 
with  two  denticles  between  the  eyes,  and  three  sharp  points  directed 
forward  on  each  side.  The  male  has  only  five  abdominal  pieces,  but 
the  vestiges  of  the  separation  of  the  two  others  may  be  clearly  re- 
marked upon  the  outer  mediate  or  third  piece,  which  is  the  largest  of 
all.  The  length  of  the  antennee  are  remarked  on  by  Mr.  Couch,  in 
his  Comish  Fauna.  "  These  organs,"  he  says,  "  are  of  some  use 
beyond  their  common  office  of  feelers;  perhaps,  as  in  some  other 
Crustaceans,  they  assist  in  the  process  of  excavation  ;  and,  when 
soiled  by  labour,  I  have  seen  the  crab  effect  their  cleaning  by  alter- 
nately bending  the  joints  of  their  stalks,  which  stand  conveniently 
angular  for  the  purpose.  Each  of  the  long  antenna;  is  thus  drawn 
along  the  brush  that  fringes  the  internal  face  of  the  other,  until  both 
are  cleared  of  every  pai'ticle  that  adhered  to  tliem."  On  the  other 
hand,  Mr,  Gosse  suggests  that  the  office  of  the  antennœ  is  to  keep  a 
passage  open  for  ejecting  the  deteriorated  water  after  it  has  bathed 
and  aerated  the  gills.  "  I  Lave  observed,"  Le  says,  "  that,  when  kept 
in  an  aquarium,  these  ci'abs  are  fond  of  sitting  bolt  upright,  the 
antennœ  placed  close  together,  and  pointing  straight  upwards  from 
the  head,  Tliis  is  doubtless  the  attitude  in  which  the  animal  sits  in  ita 
burrow,  for  the  tips  of  the  antennas  may  often  be  seen  just  projecting 
from  the  sand.  When  the  chosen  seat  has  happened  to  be  so  close  to 
the  glass  side  of  the  tank  as  to  bring  the  antenna!  within  the  range  of 
a  pocket  lens,  I  have  minutely  investigated  these  organs  without  dis- 
turbing the  old  warrior  in  his  meditation.  I  saw  on  each  occasion 
that  a  strong  current  of  water  was  contmuously  pouring  up  from  the 
points  of  the  antennEc.  Tracing  this  to  its  origin,  it  became  evident 
that  it  was  produced  by  the  rapid  vibration  of  the  foot-jaws  drawing 
in  the  surrounding  water,  and  pouring  it  off  upwards  between  the 
united  antennie,  as  through  a  tube.  Then,  on  examinmg  these  organs, 
I  perceived  that  the  form  and  arrangement  of  their  bristlef^  did  indeed 
constitute  each  antemne  a  semi-tube,  so  that  when  the  pair  were 
brought  face  to  lace  the  tube  was  complete." 

Among  the  numerous  genera  of  Bracliyurous  Crustaceans,  the 
Grapsidse  are  distinguished  by  their  less  regularly  qnajîrilateral  form  ; 
the  body  nearly  always  compressed,  and  the  sternal  plastron  but  little 
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or  not  at  all  ciirveil  baiikwai'ds  ;  tlie  front  strongly  recnrvod,  or,  rather, 
bent  downwarils  ;  the  orbits  oval-aliaped  and  of  moderate  size  ;  the 
lateral  edges  of  the  carajmce  slightly  curving  and  trenchant;  the 
ocular  pedicles  large,  but  short;  their  insertion  beneath  the  front 
and  the  cornea  oecnpies  one  half  of  their  length. 

The  Hermit  or   Soldier  Grab  (Paffurus  BernharcUis,  Fabricius, 
Fig.  3^7)  is,  perhnps,  the  odder^t  and  moat  curious  of  Cmataceans.    It 


differs  from  mo^t  other  Crustaceans  in  this  :  in  place  of  having  the  body 
protected  by  a  calcareous  armour,  more  or  less  thick  and  solid,  it  has 
only  a  cuirass  and  head-piece  to  protect  the  bead  and  breast  ;  all  the 
rest  of  the  body  is  invested  in  a  soft  yielding  skin  ;  and  this,  the  vul- 
nerable part  of  the  hermit  crab,  is  the  delicate  morsel  devoured  by  the 
gonrmet.  Nor  is  our  somewhat  evil-disposed  Crastaflean  ignorant  of  the 
perfectly  weak  and  defenceless  state  of  its  posterior  quarters.    Prudence 
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or  instinct  makes  it  seek  tlie  shelter  of  some  empty  sheD,  of  a  sliape  aud 
size  con'ospondiiig  to  its  own.  AVlien  it  ^la  to  find  one  empty,  it  does 
not  hesitate  to  attack  some  living  testacean,  which  it  kills  without  pity 
or  remorse,  and  takes  possession  of  its  habitation  -ftithout  other  form  of 
process.  Once  master  of  the  shell  (Fig.  337),  it  inti-otkces  itself, 
stem  foremost,  and  installs  itself  us  in  an  entrenchment,  whei'o  it 
13  established  so  Hrmly  that  it  moves  ahont  with  it  more  or  less  briskly, 
according  to  its  comparative  size. 

The  Pagucians  belong  to  the  Anomourous  family  of  Crnstaeeans,  of 
which  thei'c  are  several  genera,  and  a  considerable  nimiber  of  species, 
the  animal  economy  of  which  have  been  ably  commeuteil  iipon  by 
Mr.  Broderip.  "  Their  backs,"  he  says,  "  are  towards  the  arch  of  the 
turbinated  shell  occupied  by  them,  and  tlieir  well-armed  nippers 
uud  first  two  paii'S  of  succeeding  feet  generally  project  beyond  the 
mouth  of  it.  The  short  feet  rest  upon  tlie  polished  surface  of  the 
columella,  and  the  outer  surfece  of  their  termination,  especially  that 
of  the  first  pair,  is  in  some  species  most  admirably  rougli-sliod,  to  give 
■  the  soldier  '  a  firm  footing  when  he  makes  his  sortie,  or  to  add  to  the 
resistance  of  the  crustaceons  holder's  at  the  end  of  his  abdomen,  or  tail, 
when  he  is  attacked,  and  \™he8  to  withdraw  into  his  castle.  On 
passing  the  finger  downwards  oyer  the  terminations  of  tliese  feet,  they 
feel  smooth  ;  but  if  the  finger  be  passed  upwards,  the  ronghness  is 
instantly  perceived.  The  same  sort  of  struetni'e  {it  is  as  rough  as  a 
file)  is  to  be  seen  in  the  smaller  caudal  holders."  In  another  species 
of  Pagurus,  from  the  Mauritius,  which  was  nearly  a  foot  in  length, 
he  fonn  J  a  great  nimiber  of  transverse  rows,  armed  with  acetabula,  or 
su;ierh  ;  these  were  visible  without  the  aid  of  a  glass,  which  must 
very  much  assist  tlie  hold  of  the  Pagurus. 

During  the  feeding  and  breeding-time,  the  hermit  throws  out  his 
head  and  feet,  and  especially  his  great  claws,  and  feels  his  way  with 
his  two  antennœ,  which  are  long  and  slender.  When  he  walks  he 
looks  on  with  liis  pincers  to  the  nearest  body,  and  draws  his  shell 
after  him,  as  tlie  «nail  does  hi'*  But  the  undefended  paits  of  the 
U'ly  alwaj'S  lemam  urnlei  covei  At  low  water  the  hermits  spread 
themselves  over  the  looky  shore,  iiid  the  spectatoi  thinks  he  sees  a 
great  number  of  shells  whith  mo^e  m  all  diiections  with  allurements 
difierent  from  that  which  belongs  to  their  essentiall'^  «low  and 
measured  Dttt     It  they  ait,  to!n,he<.l  thty  btop  huddinly,  and  it  is  soon 
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discovered  that  their  shell  is  the  dwelling  of  a  crustacean,  not  a  niollasc. 
The  Bernhaid  lives  alone  in  its  httle  citadel,  hke  the  hermit  in  his  cell 
or  the  sentinel  in  Lis  box.     Hence  the  name  of  hermU  and  soldier. 

AVhen  our  crustacean  outgrows  its  borrowed  habitation,  it  sets  out 
in  search  of  another  shell,  a  little  larger,  and  better  suited  for  its 
increased  size. 

The  hermit  often  avails  itself,  as  we  have  said,  of  empty  sheUs 
abandoned  by  their  owners  ;  when  the  tide  retires  these  seldom  fell 
them,  and  tlie  hermit  may  be  seen  examining,  turning,  and  re-turning, 
and  even  trying  its  new  domicile.  It  glides  slowly  along  on  its  abdomen, 
which  is  large  and  somewhat  distorted,  sometimes  in  one  shell,  some- 
times in  aaothei-,  looking  defiantly  all  round  it,  and  returning  very 
quickly  to  ita  ancient  lodging  if  the  new  one  does  not  turn  out  to  be 
perfectly  comfortable,  often  trying  a  great  number,  as  a  man  might  try 
many  new  clothes  heibre  suiting  himself.  In  its  snecessive  retno\-als 
the  little  sybarite  chooses  a  hermitage  more  and  more  spacious, 
according  to  its  taste  or  caprice  in  colour  or  architecture.  The  cnnning 
little  creature  chooses  its  mansion,  now  grey  or  yellow,  now  red 
or  brown,  globular  or  cylindrical,  in  the  form  of  a  spkal  or  of  a 
tun,  toothed  or  crenulate,  with  trenchant  edge  or  pointed  ter- 
minations ;  hut,  as  a  rule,  our  ci'ustacean  Diogenes  housea  itself  in 
spirals  of  considerable  length,  as  in  Cerdliium,  Buccinti7ii,  or  Mui'ex. 

The  hennit  is  vei-y  timid  ;  at  the  least  noise  it  shrinks  into  its 
shell  and  squats  itself,  without  motion,  drawing  in  its  smaller  claws 
and  closing  the  door  with  its  large  ones,  the  latter  being  often  covered 
with  liaii-8,  tubercles,  or  with  teeth.  In  shoi-t,  our  prudent  cénobite 
dings  so  closely  to  the  bottom  of  ils  reti^eat,  that  we  might  pull  it  to 
pieces  without  getting  it  out  entire  ;  its  tail  is  transformed  into  a  sort 
of  sucker,  by  the  aid  of  which  it  attaches  itself  firmly  to  the  walls  of 
its  habitation.  It  is  at  once  strong  and  voracious,  eating  with  much 
relish  the  dead  fishes  and  fragments  of  molluscs  and  annelids  which 
come  in  its  way.  Nor  does  it  hesitate  to  attack  and  devour  living 
animals.  When  inti-oduced  into  an  aquarium,  it  has  sometimes  thrown 
it  into  the  utmost  disoi-der  by  its  insatiable  rapacity.  It  has  been 
possible  sometimes  to  preserve  harmony  among  many  individuals  in- 
habiting the  same  reservoir;  but  this  has  been  owing  rather  to 
the  impossibility  of  their  attacking  each  other,  in  consequence  of 
cunningly-devised  barricades,  than  to  then  mildness  of  character  or 
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love  of  tlieir  neighbour.  Tliese  animals,  iu  sliort,  are  very  quarrel- 
some. Two  hermits  cannot  meet  withont  exhibiting  hostile  inten- 
tions ;  each  extends  his  long  pincers,  and  seems  to  try  to  touch  the 
other,  much  as  a  spider  does  when  it  seeks  to  seize  a  fly  on  its  most 
vulnerable  side,  but  each,  finding  the  other  armed  in  proof,  and  per- 
fectly protected,  though  eager  to  fight,  usually  adopt  the  better 
part  of  valour,  and  prudently  withdraw.  They  often  have  true 
passages  of  ann^,  nevertheless,  in  which  claws  are  spread  out, 
and  displayed  in  the  moat  threatening  manner  ;  the  two  adversaries 
tiiimbiing  head  over  heels,  and  rolling  one  upon  the  other,  but  they 
get  more  frightened  than  hurt.  Nevertheless,  Mr.  Gosse  once  wit- 
nessed a  straggle  which  liad  a  more  tragic  end.  A  hermit  crab  met 
a  brother  Bernhard  pleasantly  lodged  in  a  shell  much  more  spacious 
than  his  own.  He  seized  it  by  the  head  with  his  powerful  claws,  tore 
it  tix)m  its  asylum  with  thespeedoflightning,  and  took  its  place  not  less 
promptly,  leaving  the  dispossessed  unfortunate  straggling  on  the  sand 
in  convulsions  of  agony,  "  Our  battles,"  says  Charles  Bonnet,  "  have 
rarely  such  impoiiant  objects  in  view  :  they  fight  each  otlier  for  a  house." 

A  pretty  little  zoophyte,  the  Cloak  Anemone  (Adamsta  paUiata), 
loves  to  live  with  the  hermit,  and  exhibits  sympathies  almost  inexplicable. 
In  aquariums  this  anemone  attaches  itself  almost  always  to  the  shell 
which  serves  as  the  dwelling  of  the  Crustacean  ;  and  it  may  be  looked 
upon  as  certain  that  where  the  hermit  is  there  will  the  anemone  be 
found.  These  two  creatures  seem  to  live  in  perfect  and  inteUigent 
hannony  together,  for  Mr.  Gosse's  observations  establish  the  existence 
of  a  cordial  and  reciprocal  affection  between  them.  This  learned  and 
intelligent  observer  describes  the  proceedings  of  a  hermit  which  re- 
quired a  new  habitation  ;  he  saw  it  detach,  in  the  most  deUberate  but 
effective  manner,  its  dear  companion,  the  anemone,  from  the  old  shell, 
transport  it  with  every  care  and  precaution,  and  place  it  comfortably 
upon  the  new  shell,  and  then  with  its  large  pincers  give  to  its  well- 
beloved  many  little  taps,  as  if  to  fix  it  there  the  more  quickly.  Another 
species  of  Bernhardns  makes  a  companion  of  the  viantled  anemone. 
"And  we  are  assured,"  says  Moquin-Tandon,  "  that  when  the  crab  dies 
its  inconsolable  friend  is  not  long  in  succumbing  also," 

"  Is  there  not  here  much  more  than  what  our  modem  physiologists 
call  automatic  movements,  the  results  of  reflex  sensorial  action  ?"  says 
Gosse.     "  'J'he  more  I  stndy  the  lower  animals,  the  more  firmly  am 
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I  perauadeil  of  tbe  existence  in  tlieiii  of  psycliical  làctjtiea,  such  as 
conscionsnesa,  intelligence,  akill,  and  choice  ;  and  that  even  in  those 
forma  in  which  as  yet  no  nenous  centres  have  been  detected." 


LoiiHTElW. 

In  a  dietary,  as  well  as  commei-cial  sense,  the  lobster  far  esecls  the 
crab  ;  like  the  latter,  tliey  liaye  an  amazing  fecimdity,  each  female 
producing  from  twelve  to  twenty  thousand  eggs  in  a  season  ;  and  wisely 
is  it  so  arranged,  otherwise  the  consumption  would  soon  exhaust  them. 

In  France  the  size  of  the  marketable  lobster  is  regulated  by  law, 
and  fixed  at  twenty  centimètres  (eight  inches)  in  length  ;  all  under 
that  size  are  contraband.  Every  year  the  inhabitants  of  Blainville 
proceed  to  Chaussey  to  fish  fur  lobsters.  They  are  taken  in  baskets 
in  the  form  of  a  truncated  cone,  the  mouth  of  which  is  so  arranged 
that  the  animal  can  enter,  bat  cannot  get  out.  The  numbers  caught 
by  each  fisherman  and  his  family  in  a  season  may  be  estimated  at  a 
thousand  or  twelve  hundred,  which  realise  to  the  family  thirteen  or 
fourteen  hundred  francs,  the  season  lasting  about  nine  months. 

Lobsters  are  collected  all  roand  our  own  coast  for  the  London 
market.  On  the  Scottish  shore  they  are  collected  and  kept  in  per- 
forated chests  floating  on  the  water,  until  they  can  be  taken  away  to 
market.  From  the  Sutherland  coast  alone  sis  to  eight  thousand 
lobstera  are  collected  in  a  seafou.  This  process  goes  on  all  round  the 
coast,  and  as  far  as  Norway,  whence  an  enormous  supply  of  the  finest 
lobsters  are  obtained,  for  which  something  like  4'20,000  per  annum  is 
paid,  all  these  contributions  being  conveyed  to  the  Thames  and 
Mersey  in  welled  vessels.  But  these  old-fashioned  systems  are 
being  rapidly  superseded  by  the  construction  of  artificial  storing 
ponda,  or  basins.  Of  these  ponds  Mr.  Eichard  Scoveil  has  erected 
one  at  Hamble,  near  Southampton,  in  which  he  can  store  with  ease 
fifty  thousand  lobsters,  which  will  keep  in  good  condition  for  six 
weeks.  Mr.  Scovell'a  tank  is  supplied  from  the  coasts  of  France, 
Scotland,  and  Ireland,  where  fine  lobsters  abound.  He  employs  three 
large  and  well-appointed  smacks,  each  of  which  can  carry  from  fiie 
thousand  to  ten  thousand.  On  the  coast  of  Ireland  alone,  it  is  said, 
ten  thousand  fine  lolwtcra  a  week  might  be  taken. 
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ïlie  Lobster  (Hamarus)  is  fbuiiii  in  great  abuntlance  all  round  our 
coaat  ;  frequenting  the  more  rocky  ahorea  and  clear  water,  where  it  is  of 
no  fti-eat  depth,  about  the  time  of  depositmg  its  eggs.  Various  are  the 
modes  in  which  they  are  taken  :  cone-shaped  traps  made  of  wicker- 
work,  and  baited  with  garbage,  are  perhaps  the  most  successful.  These 
are  sunk  among  the  rocks,  and  marked  by  buoys.  Sometimes  nets  are 
sunk,  baited  by  the  same  material.  In  other  places  a  wooden  instru- 
ment, which  acts  like  a  pair  of  tonga,  is  rtaed  for  their  capture. 

Mr.  Pennant,  the  naturahst,  paid  great  attention  to  the  lobsters, 
and  their  habits  are  well  described  in  a  letter  from  Mr.  Travis,  of 
Scarborough.  "  The  larger  ones,"  he  says,  "  are  in  their  best  season 
from  the  middle  of  October  to  the  beginning  of  May,  Many  of  the 
smaller  ones,  and  some  few  of  the  larger  individuals,  are  good  all  the 
summer.  If  they  are  four  a\id  a  half  inches  long  fix>m  the  top  of  the 
head  to  the  end  of  the  back  shell,  they  are  called  sizeable  lobsters  ;  if 
under  four  inches,  they  are  esteemed  half-size,  and  two  of  them  are 
reckoned  for  one  of  size.  Under  four  inches  they  are  called  piiwks, 
and  these  are  the  best  summer  lobsters.  Tlie  pincers  of  one  of 
the  lobster's  large  claws  are  furnished  with  knobs,  while  the  other 
claw  is  always  serrated.  With  the  former  it  keejïs  firm  hold  of  the 
stalks  of  submarine  plants;  with  the  latter  it  cuts  and  masticates 
its  food  very  dexterously.  The  knobbed  or  thumb  claw,  as  the  fisher- 
men call  it,  is  sometimes  on  the  left,  sometimes  on  the  right,  side,  and 
it  is  more  dangerous  to  be  seized  by  the  serrated  claw  than  the  other. 

There  is  httle  doubt  that  the  lobsters  cast  their  shell  annually,  but 
the  mode  in  which  it  is  performed  is  not  satisfactorily  explained.  It 
is  supposed  that  the  old  shell  is  east,  and  that  the  animal  retires 
to  some  lurking-place  till  the  new  covering  acquires  consistence  to 
contend  with  his  armour-clad  congeners.  Others  contend  tliat  the 
pi'ocess  is  one  of  absorjition,  otherwise,  if  there  were  a  period  of  moult, 
it  would  be  shovm  by  their  shells.  The  most  probable  conjecture  is 
tliat  the  shell  sloughs  off  piecemeal,  as  it  does  in  the  eray-fish.  The 
greatest  mystery  of  all,  perhaps,  is  the  process  by  which  the  lobster 
withdraws  the  fleshy  part  of  its  claws  from  their  calcareous  covering. 
Fishermen  say  the  lobster  pines  before  casting  its  shell,  so  as  to  permit 
of  its  withdrawing  its  membera  from  it. 

The  hen  lobster  does  not  seem  to  cast  her  shell  the  same  year 
in  which  she  deposits  her  ova,  or,  as  the  fishermen  say,  "  is  in  berry." 
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When  tiie  ova  first  appeara  miiler  the  tail,  they  are  small  and  very 
black,  but  before  they  are  ready  for  deposition  they  are  alniœt  as  large 
aa  ripe  elderberries, 
and  of  a  dark-brown 
colour.  There  does  not 
seem  to  be  any  parti- 
cular season  for  this  act, 
as  females  are  found  in 
berry  at  all  seasons  but 
more  CLmmonlv  in 
winte!  In  this  state 
tlie^  aie  found  to  V 
much  eshau  ted  anl(j\ 
no  means  fit  lor  the 
table 

Tiie  generic  n  ime 
A  ta  us  oi  1  ilriLiu^  is 
now  conhned  to  the 
crawh  lies  whichhaiea 
depressed  lostrum  one 
totth  on  ("ich  side  and 
the  last  nn_,  uf  the 
thorax  mo\alle  The 
loi  tei8(iîojia)Uùjha\e 
the  eyes  Bjherital  two 
ring  ot  the  thorax 
being  Boldei^ed  together 
The    Norway   Lobsters 

Fig.as^.    Nspbrnps  Norvcpcus.  [NepIirOfS    NoTVefficUS, 

Fig.  338)  have  the  eyes 
uniform,  and  the  two  last  ringa  of  the  thorax  movable. 

The  last  is  one  ot  the  most  beautifal  of  the  larger  Maoronrans.  Its 
general  tint  is  pale  flesh  colour,  with  darker  shades  in  parts,  its 
pubescence  Hght-brown,  Thia  is  generally  considered  a  northern 
species,  but  Mr.  Bell  states  that  he  has  received  specimens  from  the 
Mediterranean.  It  is  found  plentifully  on  the  coast  of  Norway,  on 
the  Scottish  coast,  and  in  the  Bay  of  Dublin.  It  is  considered  the 
most  delicate  of  all  the  Crustaceans. 
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Before  speaking  of  the  habits  o£  the  principal  kinds  of  fislies,  it  is 
desiiable  to  glance  at  their  organization,  and  upon  the  manner  in 
which  they  execute  their  phjsiological  functions. 

Fialies  are  intended  to  live  always  in  water,  and  thie  circumstance 
lias  impreseed  its  sea!  upon  their  organization.  Nevertheless,  their 
forms  are  very  varied  ;  they  are  generally  oblong,  compressed  laterally. 
Tliey  bave  no  neck,  the  head  being  merely  a  prolongation  of  the 
trunk.  In  the  majority  of  instances,  the  body  is  covered  with  scales, 
generally  a  thin  bony  substance  developed  out  of  the  skin  and  over- 
lapping each  other,  like  the  tiles  of  a  roof. 

Nothing  is  more  remarkable  than  the  variety  and  brilliaiicy  of 
colour  in  fishes  ;  they  present  almost  every  gradation,  from  golden  or 
silver,  and  other  dazzling  coloure,  mingling  with  shades  of  blue,  green, 
red,  and  black. 

Fishes  fire  essentially  formed  for  swimming  {Fig.  339),  and  all  their 
members  are  adapted  for  this  purpose.  The  anterior  members,  which 
correspond  with  the  arma  in  man  and  the  wings  in  birds,  are  attached 
to  each  side  of  the  tnmk,  immediately  behind  the  head,  and  form  the 
fedoral  fins.  The  posterior  members  occupy  the  lower  surface  of  the 
body,  and  form  the  ventral  fim.  The  latter,  which  are  always  over 
the  ventral  line,  may  be  before,  beneath,  or  behind  the  former.  Fishes 
possess,  beeidea,  fins  in  odd  numbei-s.  The  fins  which  erect  themselves 
on  the  back  are  called  the  back  or  dorsal  fins,  those  at  the  end  of  the 
tail  are  the  ca^idal  fins  ;  finally,  there  is  frequently  another  attached 
to  the  lower  extremity  of  the  body,  which  is  called  the  anal  fin. 
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These  fins  are  alwayK  nearly  iif  tlio  same  stnicture,  coiisistiii*^  f;eiie- 
rally  of  a  fold  of  the  skin,  supported  by  slender,  flexible,  cai-tilaginoiis 
or  osseous  mys,  connected  by  a  thin  membrane. 


The  muscles  whuh  bind  togethei  the  ^eitebral  column  lu  i 
Diu  h  developed  m  ùshes  as  well  as  othei's  of  the  suj>eiiii  anmial 
thit  they  constitute  m  them  alont  the  j  nncipi!  pi,rt  ot  the  body  The 
caudal  dorsal  and  aiul  tins  act  a-)  >utl>ing  la^s  the  pectoral  and 
ventral  fins  asBL-t  m  prosies'fiou  at  the  sam  time  that  they  help  to 
maintain  the  equdibnum  of  the  animU  and  guide  and  direct  it«  mive- 
ments  which  aie  genei-ally  astonishmg  firm  their  lapidity 

An  irgan  which  bel  uijs  properly  to  fi'^bes  (Fig     4(1)  and  which  i^ 
n  iially  considered  is  their  chief  aid  m    wimmm     i    a  hrge  Iladd  i 


situitel  witl  m  the  bol}  beti\et;n  the  doi-«ial  spun-  dul  tli  ûA  men 
Tills  is  uiuillv  caded  the  SKiinimiiff  blald  i  AcciKhug  to  the 
volume  this  1  laddei  issumes  the  animal  cm  mciease  oi  hmmi&h  the 
specific  gravity  it  its  body     that   is   it  cnn  remain  m  equihbnum 
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or  istunl    I    kaieiiJ  m  111     1   s  ra  of  the  waters;   it  is,  moreover, 
reniîrLed  that  it  i8  veiV'^miU  m  tliose  species  wliioii  swim  at  the 


bottom  of  the  water,  and  Mr.  Gosae  says  there  ia  some  reason  for 
considering  it  to  be  the  first  mdimeiitary  form  of  tlie  air-breathing 
Irmg. 
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Immediately  behind  tlie  head,  two  large  openings  are  observed  in 
fishes  ;  these  are  the  gill-openings.  Tlieir  anterior  edge  is  mobile,  and 
they  ai-e  raised  or  lowered  to  serve  the  purposes  of  r^piration  ;  under 
this  species  of  coverele  are  the  gilk,  or  branchiœ.  These  usuûlly  consist 
of  many  rows  of  tliin  membranous  plates,  hung  on  slender  arches  of 
bone,  placed  on  each  side  of  the  head,  usually  protected  by  a  bony  plate 
made  up  of  several  pieces,  called  the  gill-covers.  Tlie  breathing  is 
produced  by  water  taken  in  at  the  mouth,  which  passes  over  the 
gill-membranes,  and  is  ejected  through  an  orifice  at  the  hind  margin 
of  the  gill-covers.  Daring  the  contact  of  the  water  with  the  gills,  the 
blood  which  circulates  in  the  train  of  this  organ,  and  which  communi- 
catfôi  to  them  the  red  colour  by  which  we  recognise  them,  combines 
chemically  with  the  oxygen  of  the  air  which  the  water  holds  in  solu- 
tion when  it  ilows  freely  at  the  ordinary  temperature  m  presence  of 
the  air.     The  blood  is  thns  oxygenized,  or  made  arterial. 

The  heart  in  fishes  is  placed  between  the  inferior  parts  of  the 
branchial  arch,  and  consists  of  a  ventricle  and  an  auricle  (Fig.  lUl). 
It  corresponds  with  the  right  half  of  the  heart  in  the  Mamniifera  and 
birds,  for  it  receives  the  venous  blood  from  all  parte  of  the  body  and 
sends  it  to  the  gills.  From  this  organ  the  blood  is  delivered  into  one 
great  artery,  which  creeps  along  the  vertebral  column. 

The  eye  m  tishes  is  gt-nerillyveiy  large — w^mayeien  si^  emrmous 
relative  to  the  "^ize  of  the 
head — and  without  trae  e>e 
lid-^  the  slui  usnallv  passes 
Lvei  the  oculai  globe  and 
b  comes  from  this  point  wj 
tiansparentthit  tliLlummiry 
ra>3  tuveise  it  This  light 
Li-venng  is  all  the  eyelid  be 
1  n^iiig  to  fishes  The  mte 
nor  of  the  eye  is  covered  hj 
the  membrane  called  choroïde, 
the  thin  external  leaf  of  which, 

i,crjBtollisedpi.pU;i;B',torn^a;inni'.cJi„roiil;h,pi>s[eri«t      in    COnSOqueOCe    of    the    prC- 
chanibera  ;  c.  opilc  iiotve.  ^  / 

sence  ot  innumerable  micro- 
scopic crystals,  presents  the  appearance  of  a  gold  or  silver-coloured 
coating,  which  gives  to  the  iris  that  extraordinary  brilliancy  which 
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1    li  1  li      a       Wh       tl      il  t  ked   til      ry  t  lim 

tt  tes  tl   t    1    J  (1  L     I  wl  t        It         wb  b    it  m 

1      fl     t    th  t       fa  1    f  fc  (  re  t  ■ 

wh  t     gl  t        t     1     tra    tb  t  tb 

t        b  ftbdpwfa        dy 

1    h 

It  fi  1      1         gr    t  th  y  L  th 

tb     h  nd        >        11  Tb  t 

i      d  bas  te         p  Itf  m  ty 

tbtnftl  mbbffrp 

ll     t  1   t      t         f  tl  M        if 

and  bud'.   Iii  spite,  bowevf  r,  oi  tbe  imperfect 
structure,  Êsbes  are  '-eubible  to  tbe  least 
noise     la  consequence,  silence  is  a  nifoioua       ^  *"  '  _  ~iosk?X 
law  witb  the  fisberman  ^^      '"  ^'^'F^a^ 

The  dimension')  u?  tbe  mouth  and  teeth 
aie  veiy  vaiiabls  in  far>hes ,  these  oigaiis  arf 

m  proportion  to  their  voracity,  which  m  mani   of   the^c   boin^^s  is 
very  great     Tbe  form  and  development  of 
tbe  biiLcal  pieces  are  also  verj  vaiious    Some    g-^'/-^ 
species  aie  tootlJess  but  m  most  bsbes  the    Y  "■  ^ÏULtÊËM^:?- 

teetb  are  Ttiy  numeiou?     They  aie  some-     V     '^  -==—  ~ 
times  atlatbed  not  alone  to  tbe  two  jawe        ^^         iivibui  tin>  t™.!!, 
but  also  to  tbe  palate,  to  tbe  tongue,  and 

upon  the  mterioi  ol  the  biam  bial  arcb,  and  even  m  tbe  back  mouth, 
that  is  to  say.  u[ion  the  ospbaryngeal 
which    surrounds    tlie    moutb    of    tbe 
03sopliagus. 

Tbe  foim  of  their  teetb  is  very  van 
able  both  in  arrangement  and  position 
some  are  in  tlic  fonn  of  an  elongated  i  ^  jj,    i  mi     i 

cone,  either  straight  or  cuiTed.    ffbdi 

small  and  numerous,  they  are  compaiabk  tî  the  joints  of  tbe  caids 
Ubed  in  carJing  wool  or  cotton.  Sometimes  tbe^  ire  so  slendei  and 
dense  as  to  i-eseinble  the  piles  of  vehet,  and  often,  from  tlitir  -veiy 
minute  size,  then-  presence  is  more  easily  ascertained  lij  the  fingir 
tlian  the  eye.     In  some  members  of  the  Salmomdfe,  for  instance,  ne 

2  K 
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fiud  a  row  of  toeth  on  the  bone  that  fonns  the  middle  ridge  of  the 
palate,  wliich  is  called  the  vornex.  On  each  side  of  this  is  another  row 
on  the  palatine  booes,  and  oiitside  these  is  a  third  pair  of  rows  on 
the  upper  jaw-hones.  Some  iiahes  have  flat  teeth,  with  a  cutting  edge 
in  front  of  the  jaws,  like  a  true  incisor  ;  others  have  them  rounded  or  oviil, 
adapted  to  hruiae  or  crash  the  Tarions  substances  on  which  they  feed. 

The  œsophagns  connected  with  the  mouth  is  shoi-t  in  fishes  ;  the 
stomach  and  intestines  Yarv  in  form  and  dimensions.  Digestion  is  very 
rapid  with  these  beings.  Most  of  them  feed  on  flesh,  but  there  are  a 
few  where  the  mouth  is  without  teeth,  which  feed  on  vegetables. 

The  growth  of  fishes  is  slow  or  very  rapid,  accoi-ding  to  the  abun- 
dance of  food  ;  they  can  suffer  a  very  long  fast,  hut  in  tliat  state  they 
become  diminutive  in  size,  and  finally  perish  of  exhaustion.  At  certain 
seasons  an  in^esistihle  impulse  brings  the  two  sexes  together.  Many 
species  whose  ordinary  appearance  is  dull  and  unsightly  now  shine  in 
the  most  hriUiant  colouis.  The  female  soon  after  lays  lier  eggs,  the 
number  of  which  passes  all  imagination.  Nature  seems  to  have  accu- 
mulated in  the  hody  of  each  female  myriads  of  eggs— -a  wise  provision, 
which  is  rendered  necessary  hy  the  numerous  causes  of  destruction 
which  threaten  them  in  theii-  native  element.  The  eggs,  abandoned 
by  the  females  to  the  mercy  of  the  waves,  are  fecuudated  after  being 
de^xisited  by  the  melt  of  the  males.  Such  is  a  very  brief  summary  of  the 
organization  of  fishes^  which  have  been  hriefly  described  as  vertebrate, 
cold-hlooded  animals,  breathing  by  means  of  gOls;  hving  in  water, 
moving  through  the  water  by  means  of  their  fins,  and  repi^oducing 
their  kind  hy  means  of  eggs,  or  spawn.  And  now  a  few  words  on 
their  classification. 

Fishes  naturally  divide  themselves  into  two  eene«,  according  to  the 
composition  of  their  internal  skeleton.  Tins  is  usually  o-seous;  never- 
theless, a  whole  group  of  them  constantly  retain  the  caitilaginous  or 
fibro-cartilaginous  state.  With  some  this  frame  presents  even  less 
power  of  resistance,  and  remains  membranous 

It  is  precisely  upon  this  pecuharity  of  stiuctuie  that  we  found  the 
great  division  of  the  class  of  fishes  into  two  gieat  grou^is  of  CiRTiLA- 
GiNOus  and  Osseous  fishes,  the  fii-st  being  agam  subdivided  into  three 
orders  :  namely,  I.  Cychstomaia.  II.  SelacMa.  III.  iSturiona,  The 
second  into  four  orders  :  I.  PledognatliU.  II.  Loplwhranehii.  III. 
Malaeojpierygii.    IV. 
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CAr.TlLAGINOUB   FIS 


Cartilaginous  fishes  aie  geneially  anuuaW  uf  coniiileiable  size,  their 
structure  ranging  from  ordiiidij  fialies  to  eela  Tliey  aip  chiefly  sea- 
fishes,  only  a  few  species  hemg  mer-fislics  Naturahsts  divide  them 
into  two  orders;  luiraely,  those  having  the  gills  fieo  on  the  ontei 
edge  (the  gilled  Cliondtojit-'ii/'/pans)  and  those  having  these  organs 
fixed  on  both  edges.  The  fiist  oiilei  coniptehend  tliiee  families  I 
Cydostomaia,  or  Eels,  Lampieys,  tic,  m  T\liidi  the  mouth  tonus  a 
sucker;  IT.  Sdachiani  inelndmg  Eaias  and  Sharks,  m  whuh  the 
month  is  furnished  with  jaws;  III.  Htiironia,  or  fiturgi^ons,  which 
have  the  gills  free. 

I.    CrCLOSTOMATA. 

The  first  are  characterised  by  the  singular  coiLformatimi  of  tlie 
mouth,  which  is  formed  for  suction.  The  body  is  elongated,  naked, 
and  viscous,  reminding  us  of  serpents  m  their  external  fonn  ;  they 
have  neither  pectoral  nor  ventral  fins  ;  their  vei'tehrEe  is  reduced  to 
simple  cartilaginous  rings,  scarcely  perceptible  one  fi-om  the  other, 
traversed  by  tendons,  and  covered  by  a  second  and  more  solid  series  of 
rings,  which  BUrround  the  soft  cartilaginous  spine.  Their  gOls,  in 
place  of  presenting  the  comb-like  appearance  of  other  fishes,  have 
something  of  the  form  of  a  purse.  The  lampreyK  may  be  considered 
as  the  type  of  this  femily. 

The  Lampreys  (Petromi/zon)  are  cylindrical,  with  seven  gill-openings 
on  each  side  of  the  neck,  forming  two  longitudinal  Imes  ;  mouth  round, 
armed  with  many  teeth.     The  Sea  Lamprey,  P.  mnrinus  (Fig.  347), 
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belongs  to  the  MaliteiTaneaii.  In  the  spring  it  asoemls  the  rivfTs. 
wiiei-e  it  is  sometimes  caught  in  ahuncTance.  Full-gi-omi  it  îk  ahdiit 
three  feet  long,  rajirbled  brown  npon  yellow  ;  the  dorsal  fins  arc  sepi- 
rated  by  long  inteiTak  ;  its  month  is  circular  and  sun'ouiulcd  by  a 
fleshy  hp,  fmiiished  witli  cirri,  liaving  a  cartilaginous  plate  for  sup- 
port ;  it  is  provided  on  its  internal  surface  with  many  ciicnhir  rows  of 
strong  teeth,  some  single,  the  others  double. 

The  Lompiey  feeds  mw  rms  moUusc-H  anl  «mall  liwlies  ite.  month 
IS  a  po-neiful  sucker  by  the  lid  of  which  it  attaclies  itselt  to  fishes 
fften  of  gieat  size  aiil  aucks  them  hke  a  leeth  It  is  tiken  by  hook 
md  hue  and  «tieared  by  a  sort  of  laibed  li'»i]o<n  hke  tie  tu  lent  of 


the  mythological  Neptune,  which  is  tlu-own,  ja\i-lm  failiion,  at  the 
animal  when  seen  at  the  bottom  of  the  water  ;  the  fleJi  is  fat  and 
delicate.  In  the  twelfth  century  one  of  our  kings  Heniy  I,  soifeited 
himaelf  at  Elbeuf  by  partaking  too  royally  of  the  Limpi  y  Tiie 
river-lamprey  resembles  the  above  in  its  general  conloimation,  but 
is  mnch  smaller,  and  differs  in  the  armature  of  the  month,  having  only 
a  single  ckculai-  row  of  teeth.  It  is  blackish  above,  silvery  beneath, 
and  is  common  in  the  markets  of  London  and  Paris,  feeing  frequently 
taken  in  the  Seine.  A  smaller  species,  about  ten  inches  m  length, 
never  leaves  the  fresh  waters.  It  resembles  the  last  species  in  colour, 
hut  its  two  doi-sal  fins  are  continuous  ;  it  ia  found  in  most  European 
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rivers  ami  Lion!;^.  In  sorae  of  the  English  rivera  they  u,re  tVeijueiit.ly 
taken  in  the  eel-jiots,  weighlii;;  two  anrl  three  pcmiiJa.  Tliey  frequent 
stimy  bottoms,  where  they  find  small  iiuiiujila  on  which  they  feed.  In 
its  laiTa  state  it  was  loii'î  considered  to  be  a  distinct  8i)eeie«  of  Ani~ 
■imeeita;  it  in  now,  however,  iiscectaiuetl  that  it  only  iUiquires  its 
Ijerfect  foi'm  ut  the  end  of  its  second  or  thiid  year. 


II.    Sl'XACHIA. 

The  Selachians  inulnde  a  great  number  of  cartikgiuous  fishea,  vary- 
ing much  in  foim,  inelwliug  the  raya,  dog-fish,  skate,  torjiedo,  hammer- 
tish,  sliarks,  and  saw-tish  ;  they  have  pectoral  and  ventral  fins.  On 
eadi  side  of  the  neck,  on  the  lower  surface,  are  five  gill-openings,  in 
fonn  of  a  sht  to  each  gill.  Many  of  the  species  have  two  hlow-holes 
in  the  upper  part  of  the  head.  The  order  is  divided  into  Eaiadœ  and 
Squalida?. 

ii,viAw.i:. 

Of  the  IÏAiA]i.i;  tiioK.'  are  scveml  geiiera,  and  many  species.  In 
CiqUidofteru  the  head  is  tmucated,  with  large,  lateral  eyes.  In 
MijliiAates  it  L-^  projecting,  tlie  pectoral  tins  extending  like  wings. 
In  Tnji/oii  it  is  enclosed  by  the  pectorals.  In  the  Skate  {Maia)  the 
hody  is  rhornboidal,  tail  without  spine,  hiit  two  small  dorsals  near  the 
top.  Li  the  Torpedo  the  body  is  nearly  ivund,  the  tail  short  and 
fleshy,  ivith  two  dorsals  and  a  caudal  fin. 

The  White  Eay,  Maia  h<ttis  {Fig.  348),  reminds  us  of  the  lozenge 
shape,  tlie  ^Mint  of  the  muzzle  forming  the  lower  angle,  the  longest  ray 
of  each  pectoral  fonniug  the  lateral  angles,  while  the  summit  of  the 
tiul  i'omis  the  hist  angle  ;  the  whole  surfece  seems  ilat,  but  a  swelling  is 
distbiguisluible  towaiils  the  head,  on  the  upper  surftice,  which  bears, 
lis  it  were,  the  contour  of  the  body,  properly  so  called,  namely,  the 
three  cavities  of  the  head,  the  tbi-oat,  and  the  belly,  which  occupy  the 
centre  of  the  lozenge,  beyond  which  the  pectoral  tins  extend.  These 
fms,  though  covered  with  a  tliick  akin,  jwnnit  the  cartilaginous  rays, 
with  their  articulatioDS,  to  be  vei-y  distinctly  seen. 

The  head  of  the  white  ray,  which  tenninates  in  a  muzzle  shghtly 
pointed,  is  attached  behind  to  the  cavity  of  the  breast.  The  mouth, 
placed  in  the  lower  part  of  the  head  and  fiir  from  the  extremity  of  the 
muzzle,  is  elongated  ;  its  edges  are  cartilaginous,  and  furnished  with 
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mam  r  s  tlckl  iil  ptmted  teeth  the  no^tnh  ire  ]1  pd  m 
iiont  o£  the  m  uth  The  eye^  whieli  open  m  the  upiei  ^Mxt  of  the 
head  are  half  liojentmg  aail  jrotected  m  part  Iva  continu  ition  ot 
the  soft  ela-^tic  and  letractile  skm  T\hi(,h  co\eis  the  hpad  Imme- 
dutely  1  ehind  the  ej  are  t^o  blowholes  Mhich  mmunicate  mth 
the  iiiteno  of  the  m  utb  The  inimil  i">  ahlf  to  ojen  anl  close 
these  hoks,  at  jlea,tiie  lyiiicina  of  m  extensible  membiine  which 


acte  as  a  sort  of  valve.  Tlirouf^h  these  hoiea  it  ejects  the  supembundant 
water  beyond  what  is  necessary  for  respiration.  In  its  geneml  colour 
the  animal  is  ashy  grey  on  its  upper  surface  ;  white,  with  rows  of 
black  s^xits,  below. 

Its  tail  is  long,  flexible,  and  slender,  acting  at  once  as  a  rudder  and 
a  weapon  of  ofience  or  defence.  "When  lying  in  ambush,  nearly  buried 
in  mud  at  the  bottom  of  the  sea,  and  it  has  no  desire  to  eliange  its 
position,  a  rapid  and  sudden  stroke  of  this  formidable  weapon,  armed 
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with  hookeil  liones  on  its  upper  surface,  arrests  its  vittim  liy  wonniliTig 
or  killing  it,  without  <liBturl>iiig  the  inucT  or  sea-weed  by  which  it  is 
covered.  This  species  sometimes  iittaiiis  a  lery  considérable  size,  and  their 
flesh  ia  iirm  and  noui-isbing  ;  but  the  hiqn  specunens  laiely  approach 
inliabited  shores,  even  when  the  female  des'ies  to  lay  her  ejjgs  These 
eggs  have  a  very  singular  shajje,  diffenng  from  ahuoat  e^ery  other 
fiah,  and  pai-ticularly  from  those  of  all  other  o=<seous  flshe)  They  are 
quadrangular,  a  little  flat,  each  of  the  hvi  coi  ners  tenmnatmg  m  a  email 
cyhndiical  towl — a  kind  of  jNickpt  formed  of  a  strong  and  transparent 
meml  ian<- 


The  Lnmp-tish,  R.  clavaia  (Fig.  34!)),  so  called  in  conséquence  of  its 
armature,  inhabits  every  European  sea  ;  sometimes  it  attains  the  length 
of  twelve  feet,  and,  being  excellent  eating,  is  much  sought  after  by 
fishei-men.  It  is  frequently  seen  with  the  skate  in  Euroj^wan  markets. 
A  ray  of  great  curving  spines  occupies  the  ba^t  and  extends  fo  the 
end  of  the  tail  ;  two  similai  spines  are  above,  and  two  below  the 
point  of  the  muzzle.  Two  others  ai"e  placed  before,  and  three  behind 
the  eyes.     Each  sido  of  the  tail  is  fumisheil  with  a  row  of  shorter 
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spines  the  wliule  sui'  (c  m  "ûioit,  lni'-tlLs  Tvitli  liriçei  m  smullei 
snines  jii'stiijm^  the  ii  nu  oi  bucUti  ûsh,  loi  (lic'-i  ue  Bot 
given  by  wny  oi  u.aiiiieiit,  Lut  île  i  ne-  Jlie  colon,  yl  tbe  upper 
surface  19  gtiiiâi  Jly  biowu,  witli  \  bitish  s]^tots  The  tail,  t\1iic1i 
exceeds  tlie  bodj  m  leii^tb,  piofceiits  ti^aiîls  ilic  end  two  &mill 
tloraals,  f  eiTainatJiç,  mut  luJ  il  fm 

Eay  fish  of  ill  kiudb  iiie  inhabitants  of  tbe  deep  sea,  but  they 
change  accoidiiig  to  the  t^asona  Wlule  stoiniy  weithei  prevails, 
they  lude  ihemRehts  m  thn  depth  ot  the  oeesin,  \\heie  they  he  m 
amimsli,  citepmg  along  the  Ijottom  15ut  they  do  not  alnajs  hie  at 
tbe  ]»-ittom  They  1  be  ocwBionally  to  the  siufacii  fai  troiu  the  sbotc 
eagerly  thasm^  otliei  inbtibitants  of  the  deeji  bsbmg  tlie  wnter  with 


thoii'  formidable  tails  and  tins,  spnnging  out  of  tbe  w.ite  ,  I'ld  luukiiig 
it  foiim  again  undei  their  gniubola 

IVben  prirauing  then  jney  the  itijs  deploy  their  gieat  pectiial  tins, 
which  resemble  wing«,  and  aie  aided  bj  a  lei}  d(bc<tte  and  mobile 
tail  ;  they  beat  the  watei'i  in  ordei  to  fall  unexpectedly  u]^>on  their 
prey,  as  tbe  eagle  stoops  upon  ita  Tictim  It  may  thus  be  called  tlie 
king  of  fishes,  hb  tbe  eagle  is  the  kmg  oi  birds. 

The  Cramp-fish,  'Torpedo  nuirmorata  (Fig.  350),  bas  considerable 
analogy  with  the  Eaia.  Its  flattened  body  fonna  a  roundish  disk,  bevond 
which  its  rays  form  Urge  pectoral  fins  ;  but  the  bumenil  gii'dle  which 
cames  thorn,  «u-ries  also,  in  a  great  liollow,  a  most  singniai'  organic 
appiratuH,  which  jiosKCMaes  the  projierty  of  producing  violent  electrical 


d  by  Google 


TAUTILAtilNOUS   [''ISHI^S.  rm 

commotions.  TLis  apj^ioiTitns  is  p'acecl  in  the  interval  Letweeu  tlie 
end  of  tlie  muzzle  and  tlic  extremity  of  the  fin,  and  completes  the 
rounded  disk  of  the  body.  The  month  is  small,  the  elit  crosswise  ;  the 
jaws  bare  ;  the  teeth  iu  sijuares  of  five.  The  eyes  are  small  ;  behind 
them  are  two  stur-like  spout-holes.  On  the  lower  surfnce  of  the  breast 
are  two  rows  of  small  transvei-se  sHts,  openings  of  the  gill  pouches, 
lite  those  of  the  mys.  The  tail  is  tliick,  sliort,  and  conical,  carryiiig 
part  of  the  ventral,  and  terminating  in  a  sort  of  caudal  fin.  On  the 
back  are  two  small,  soft,  and  adipose  fins.  Tlie  skin  is  smooth  ;  its 
colour  varies  with  the  species;  generally  it  is  reddish-brown,  with 
eye-hke  spots  of  a  deep  blue  in  the  centre;  sometimes  azure,  and  sur- 
TOunded  by  a  great  brownish  circle  ;  the  spots  bemg  five  or  sis.  These 
curious  fishes  are  found  in  the  Channel  and  on  the  shores  of  the 
Mediterranean. 

The  electrical  effects  produced  on  the  fisherman  who  seizes  them 
were  noted  from  early  times  ;  but  Eedi,  the  Italian  naturalist  of  the 
seventeenth  centurj',  was  the  first  who  studied  them  scientifically. 
Having  caught  and  landetl  one  of  them  with  every  precaution,  "  I 
had,  scarcely  touched  and  pressed  it  with  my  hand,"  says  the  Italian 
naturahst,  "  tlian  I  expfrieuce<l  a  tinghng  sensation,  which  extended 
to  my  arms  and  shoulders,  which  was  fbliowetl  by  a  disagreeable 
trembhng,  with  a  painful  and  acute  sensation  in  the  elbow  joint, 
which  made  me  withdraw  my  ami  immediately." 

Kéaumur  also  matlo  some  observations  upon  the  Toi-pedo.  '■  The 
benimibing  influence,"  he  says,  "  is  very  different  from  any  similar 
sensation.  All  over  the  arm  there  is  a  commotion  which  it  is  impos- 
sible to  describe,  but  which,  so  far  as  comparison  can  be  made,  re- 
sembles the  sensation  produced  by  striking  the  tender  part  of  the 
elbow  against  a  hard  substance,"  Eedi  remarks,  besides,  that  tlie  pain 
and  ti-embhng  sensation  resulting  from  the  touch  diminishes  as  the 
death  of  the  Torpedo  approaches,  and  that  it  ceasts  altogether  when 
the  animid  tUes. 

In  tlie  seventeentli  century,  the  fishermen  affinned  tliat  the  sensa- 
tion was  e^eai  commuiucated  tliiwugh  the  line  l»y  which  it  was  caught, 
and  even  by  the  watci,  EeJi  does  not  denythis  i)henomenon,  neither 
does  he  conhim  it.  He  btates  that  the  action  of  the  animal  is  never 
more  eneit;eti(,  tlran  when  it  is  strongly  pressed  by  the  hand,  and 
makes  violent  efforts  to  esuiipe.     Neither  Redi  nor  EiSaumur,  however. 
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could  explain  the  oause  of  the  strange  phenomenon.  It  waa  reseiTod 
for  Dt.  "Walsh,  a  member  of  the  Eoyat  Society  of  London,  to  demon- 
stmt«  the  fact  tliat  the  power  was  electrical  in  its  natui-e.  This  he 
did  hy  numerous  esperiments,  which  he  made  in  the  Isle  of  Eu,  The 
following  are  some  of  his  esperiments  : — 

He  placed  a  living  torpedo  upon  a  clean  wet  towel  ;  from  a  plate  he 
suspended  two  pieces  of  brass  wire  by  means  of  silken  cord,  which 
served  to  isolate  them.  Round  the  torpedo  were  eight  persons,  stand- 
ing on  isolating  substances.  One  end  of  the  brass  wire  waa  sup- 
ported by  the  wet  towel,  the  other  end  heing  placed  in  a  basinfull  of 
water.  The  first  person  had  a  finger  of  one  hand  in  this  basin,  and  a 
finger  of  the  other  in  a  second  basin,  also  full  of  water.  The  second 
person  placed  a  finger  of  one  hand  in  this  second  basin,  and  a  finger 
of  the  other  hand  iu  a  thii^d  b^n.  The  third  person  did  the  same 
and  so  on,  until  a  complete  chain  was  eatabhshed  between  the  eight 
persons  and  nine  basins.  Into  the  ninth  basin  the  end  of  the  second 
brass  wire  was  plunged,  while  Dr.  Walsh  apphed  the  other  end  to  the 
back  of  the  torpedo,  thus  estabhshing  a  complete  conducting  circle. 
At  the  moment  when  the  experimenter  touched  the  torpedo,  the  eight 
actors  in  the  experiment  felt  a  sudden  shock,  similar  in  all  respects  to 
that  communicated  by  the  shock  of  a  Leyden  jar,  only  less  intense. 

When  the  torpedo  was  placed  on  au  isolated  supporter,  it  com- 
municated to  many  persona  similarly  placed  from  forty  to  fifty  shocks 
in  a  minute  and  a  half.  Each  eSbrt  made  hy  the  animal,  in  order  to 
give  them,  was  accompaniid  by  the  depression  of  its  eyes,  which  were 
slightly  projecting  in  their  natural  state,  and  seemed  to  be  drawn  within 
their  orbits,  while  the  other  parts  of  the  body  remained  immovable. 

If  only  one  of  the  two  organs  of  the  torpedo  is  touched  it  happens 
that,  in  place  of  a  strong  and  sudden  shock,  only  a  shght  sensation  is 
esperienced — a  numbness,  or  start,  rather  ihan  a  shock.  The  same 
result  followed  with  every  experiment  tried.  The  animal  was  tried 
with  a  non-conducting  rod,  and  no  shock  followed  ;  glass,  or  a  rod 
covered  with  wax,  produced  no  effect  ;  touched  with  a  metallic  wire,  a 
violent  shock  followed.  Melloni,  Matteucci,  Becquerel,  and  Breschet 
have  all  made  the  same  experiments  with  the  same  results — Matteucci 
having  ascertained  that  the  shock  produced  hy  the  torpedo  is  com- 
parable to  that  given  by  a  voltaic  pile  of  a  column  of  a  hundred  to  a 
hundred  and  fifty  couples. 
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The  organ  wiiieli  produces  this  curioua  result  is  formed  like  a  half 
mooD  ;  it  is  double,  and  placed  oe  eat-h  side  of  the  mouth  of  the 
respiratory  organs.  It  consists  of  a  multitude  of  small  prisms  arranged 
parallel  the  one  to  the  other  and  perpendicularly  to  tlie  surface; 
twelve  hundred  and  sisty-two  of  these  prisms  have  been  counted  in 
one  of  the  two  organs  of  a  torpedo,  three  feet  in  length.  Without 
entering  mto  the  anatomical  descriptions  whieh  have  been  given  by 
Stannius,  Max  Schultze,  Breschet,  and  others,  we  may  mention  here 
that  all  the  small  parallelopipedes,  which  enter  into  their  structure,  are 
separated  one  from  the  other  by  walls  of  cellular  tissue,  in  which  are 
distributed  the  vesaels  and  nerves,  The  nervous  threads  which  each 
apparatus  receives  are  divided  into  four  principal  trunks.  According 
to  modem  authors,  the  electricity  is  elaborated  in  the  brain  under  the 
influence  of  the  will.  It  is  afterwards  transferred  by  means  of  the 
nervous  threajis  into  the  principal  organ,  where  it  serves  the  purpose 
of  charging  the  numerous  little  voltaic  piles  which  constitute  the  organ 
of  commotion. 

It  is,  nevertheless,  necessary  to  receive  our  comparisons  of  the 
apparatus  of  the  torpedo  with  the  voltaic  pile  of  our  laboratories  with 
caution.  The  apparatu,?  resembles  a  good  conducting  body,  which 
iij  ciipable  of  being  strongly  electrified  ;  it  is  sufficient  to  touch  one 
of  the  surfaces  in  order  to  receive  the  shock.  But  if  the  little  prisms 
composing  it  were  charged  like  our  voltaic  piles,  it  would  be  necessary 
to  touch  both  their  surfaces  in  order  to  receive  the  shock.  No  real 
analogy  can  therefore  exist  between  this  natural  apparatus  and  the 
scientific  instrument  named  after  Tolta. 

It  is  possible  by  the  aid  of  heat  to  restore  the  extinct  or  suspended 
electrical  functions  of  the  torpedo.  Eetained  in  a  tank  of  sea-water, 
a  yai-d  in  height  by  a  third  of  that  in  diameter,  and  at  22"  Centi- 
grade in  temperature,  a  torpedo  preserved  its  faculties  during  five 
or  six  hours  ;  another,  which  remained  during  ten  hours  in  a  very 
small  qnantity  of  sea-water  at  a  temperature  of  10^  to  11°  Cent., 
and  which  seemed  dead,  revived  a  little  when  placed  in  wafer 
at  20°  Cent.,  and  gave  shocks  during  an  hour.  If  held  firmly 
by  the  tail  and  pressed  both  above  and  below  by  a  platinum  rod 
to  gather  the  true  electricity,  the  animal  contracts  itself  violently  ; 
but  its  movemenla  are  not  always  accompanied  by  electrical  dis- 
charges, which  demonstrate  that  the  jets  of  electrical  matter  are  not 
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the  le-îUlt  simplj  dl  tlip  ransuiiat  contnctioiis,  Imt  tint  tluj  ire 
siibjdct  to  the  will  of  the  ajiimU,  and  evuleiitlj  giieu  ioi  lesistmg  its 
enemies,  and  bemimbmt,  its  prey  How  wondei-ful  ind  vaned  ai'e 
the  lehoiiicey  which  Niiiuie  gi-^ntb  to  hei  creutuieis  in  older  to  lecnre 
then  evisttnte  ' 


This  fimily  ^ppiouhes  more  to  the  Emas  than  au^  uther  fish ,  but 
all  the  species  ha\e  a  lengtheuel  liody,  merging  into  a  thitk  tail, 
pectorils  moderate  m  size,  gill  openuigs  on  the  sides  of  the  neck, 
and  not  leneath  tlie  body  aa  in  the  Kaia ,  eyes  lateral,  and  the  longli- 
iie-:S  oi  their  skm  is  a  jjrotection  fiom  their  enemies  The  tiunily 
coiiipiehendfc  the  5^/iifj/s  Do'i  ji^.lu     Ramntilucul-'  aad  Sati  Jish 


iliL  sliaikg  aiP  ^id  to  attain  the  length  of  twenty  anl  eien  tliiitj 
leet  but  its  size  is  ii  t  li^  woist  attribute  It  has  leceivel  besides 
strength  and  tumble  arma  Feiteious  voracious  impetuous  and  un 
satiable,  spread  over  almost  eyeiy  chmate  in  mhibitant  of  every  sea, 
and  recently  not  seldim  seen  on  oui  own  s-horea,  the  shaik  lahidly 
pursues  eveiy  bsh,  which  fly  at  its  ipproaeh,  and  tlntaten  with  its 
w  ie  t,Kllet  the  unfortunate  victuuh  of  shipwroLk  shnttnif,  them  out 
lium  all  hope  of  safety 

The  body  of  the  &bark  is  long  and  its  skui  la  stulded  with  ?miU 
tuberc'es  this  sLiii  becomes  so  haid  anl  tikea  "^o  hij,h  a  pli'.li 
thitit  IB  employed  fur  ^aiione  mimental  pui-poses  Tins  lesistm^ 
power  protects  the  shark  iiom  the  bites  of  e-\eiy  mliabitent  ot  the  sea 
if  there  be  any  daiiiLj;  eiiovtgh  to  approach  it  with  tliat  view 
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niG  of  an  aslij  Itrown  ;  beneath  it  is  h,ded  white.  The  heiuî  is  ikt, 
aiitl  tenniDiites  in  a  mnzzle  slightly  roimded.  Its  terrible  mouth  is  in 
the  iorm  of  a  semicii'cle,  and  of  enormous  size  ;  the  contoui'  of  the 
ujjpei  jiw  of  a  shark  of  ten  yirdi  lengtli  1  eing  about  two  yards  vnie  and 
it-î  thio  it  being  of  a  pioportionate  diametei  to  this  monstronf.  opening. 
When  the  thioat  of  the  animal  is  oj)en  v,e  see  beyond  the  lijs  which 
aie  stri!r,ht  anl  ot  the  consistence  ot  leathei  certim  jlates  ot  teeth, 
vIulIi  !ue  triaiigiilai  dentate  and  wlote  as  ivory  If  the  ^aik  la  an 
adidt  it  Ins  m  the  nppei  as  m  tin  lowet  jaw  six  rows  ot  these 
mnnlerons  ai-ms  in  iiseiial  ready  to  tear  and  lend  its  victim  These 
teeth  take  diflerent  mitions  according  to  the  will  of  the  anmial,  and 
obeJitnt  to  till  miLscks  round  then  bise  by  meani  of  which  it  can 
erett  oi  letrait  its  various  lows  of  teetli  it  t^n  even  erect  a  poitmu 
ot  any  low  while  the  otheis  temim  at  rest  m  their  bed  Thus  this 
lir  ^eeiiy  t>i  mt  of  tht  ocean  knows  how  to  mea'suie  the  number  and 
|xiwer  of  the  aiins  netef-saij  ti  destroy  its  prey  for  the  destnictaon  of 
the  weiL  aul  defentf'les.s  one  low  of  teeth  sufhces,  tor  the  moie 
f  irmiditlile  ad^eisaty  it  hafc  a  whole  arsenal  at  cummand 

The  eyes  of  tlie  shark  aie  small  and  neaily  lound  tlif  irih  of  i 
deep  screen  the  eyeball  shaped  m  a  trauaiersal  slit  is  bluish  its 
scent  Ls  \Liy  snhtk    its  tins  aie  stioUj^  and  loupli 

The  jject  >ral  fiiLS  aiL  tnan^lar  and  much  lar^ei  than  the  othirs, 
extending  on  each  si  le  and  tpving  poweifiil  aid  in  «wimminf.  The 
caudal  fin  la  Imded  into  two  ^ei^j  unequal  lobes  the  upper  extendiu,^ 
ui  a  slopm^  direct  in  to  twice  the  length  of  the  othei  This  tail  is 
possebned  of  immensi,  pnwei  and  is  capable  of  hieifcmg  the  limb  ct  i 
lobust  man  by  a  smglf  stroke 

Danng  the  hot  season  the  male  and  female  seek  each  other  they 
approacli  the  coast  roving  in  company,  forgetting  their  ferocity  for  the 
time.  The  eggs  are  hatelied  at  aevei-al  pei-iods  in  the  ovary,  from 
which  the  Kttle  ones  issue  two  or  tliree  at  a  time. 

The  shark,  when  scarcely  bom,  becomes  the  sconrge  of  the  sea.  He 
seizes  all  tliat  come  near  him.  He  eats  the  cnttle-tîgh,  molluscs,  and 
fishes  ;  among  others  flounders  and  cod-fish.  But  the  prey  which  has 
the  greatest  charm  for  him  is  man  ;  the  shark  lov^  him  dearly,  but 
it  is  with  the  afic«tion  of  the  gourmand.  It  even  manifests,  according 
to  some  authors,  a  preference  for  certain  races.     If  we  may  believe 
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some  travellers,  when  several  varieties  of  human  food  comes  in  its  way, 
the  shark  prefers  the  European  to  the  Asiatic,  and  both  to  the  negro. 
Still,  whatever  may  be  the  colonr,  he  seeks  eagerly  for  human  flesh, 
and  haunts  the  neighbourhood  where  it  hopes  to  find  the  precious 
morsel.  He  follows  the  ship  in  which  his  instinct  tells  him  it  is  to 
be  foimd,  and  makes  extraordinary  efibrts  to  reach  it.  He  has  been 
known  to  leap  into  a  boat  in  order  to  seize  the  Mghtened  fishei-men  ; 
he  throws  himself  upon  the  ship,  cleaving  the  waves  at  full  speed  to 
snap  up  some  unhappy  sailor  who  has  shown  himself  beyond  the 
bulwarks.  He  follows  the  course  of  the  slaver,  watching  for  the 
horrors  of  the  middle  passage,  ready  to  engulf  the  negroes'  corpses  as 
they  are  thrown  into  the  sea.  Commerson  relates  a  significant  lact 
bearing  on  the  subject.  The  corpse  of  a  negro  had  been  suspended 
from  a  yard-arm  twenty  feet  above  the  level  of  the  sea.  A  shark 
was  seen  to  make  many  efforts  to  reach  the  body,  and  it  finally 
succeeded  in  seizing  it,  member  by  member,  undisturbed  by  the  cries 
of  the  horror-stricken  crew  assembled  on  deck  to  mtness  the  strange 
epectaele.  In  order  that  an  animal  so  large  and  heavy  should  be  able 
to  throw  itself  to  this  height,  the  muscles  of  the  tail  and  posterior 
parts  of  the  body  must  have  an  astonishing  power. 

The  mouth  of  the  shark  being  placed  in  the  lower  part  of  the  head, 
it  becomes  necessary  to  turn  itself  round  in  the  water  before  it  can 
Beize  the  object  which  is  placed  above  him.  He  meets  with  men  bold 
enough  to  profit  by  this  conformation,  and  chase  this  formidable  and 
ferocious  creature.  On  the  African  coast  the  negi-oes  attack  the  shark 
in  his  own  element,  swimming  towards  him,  and  seizing  the.  moment 
when  he  turns  himself  to  rip  up  his  belly  with  a  sharp  knife.  This 
act  of  courage  and  audacity  cannot,  however,  be  said  to  be  shark-fishing. 
The  fisliing  operation  is  conducted  as  follows  : — Choosing  a  dark  night, 
a  hook  is  prepared  by  burying  it  in  a  piece  of  lard,  and  attaching  it 
to  a  long  and  solid  wire  chain  :  the  shark  looks  askance  at  this  prey, 
feels  it,  then  leaves  it  ;  he  is  tempted  by  withdrawing  the  bait,  when 
he  follows,  and  swallows  it  gluttonously.  He  now  tries  to  sink  into 
the  water,  but,  checked  by  the  chain,  he  struggles  and  fights.  By-and- 
by  he  gets  exhausted,  and  the  chain  is  drawn  up  in  siich  a  manner  as  to 
rake  the  head  out  of  the  water.  Another  cord  is  now  thrown  out 
with  a  running  knot  or  loop,  in  which  the  body  of  the  shark  is  caught 
about  the  origin  of  the  tail.     Thus  bound,  the  captured  shark  is  soon 
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hoisted  on  deot,  aa  represented  in  Pi.  5XV.  On  the  quarter-deck  of 
the  ship  he  is  put  to  death,  not  without  gi-eat  precaution,  however,  for 
he  is  still  a  formidable  foe  from  his  terrible  bites  and  fi-om  the  still 
dangeroas  blows  of  his  tail.  Moreover,  he  dies  hard,  and  long  resists 
the  most  formidable  wounds. 

Captain  Basil  Hall  gives  a  spirited  sketch  of  the  appearance  and 
capture  of  one  of  those  dreaded  fishes  ;  a  capture  in  which  the  whole 
ship's  company,  captain,  officers,  young  gentlemen  mclusive,  shout  in 
triumphant  exultation  as  the  body  of  the  shark  flounders  in  impotent 
rage  on  poop  or  forecastle. 

"  The  sharp,  curved,  dorsal  fin  of  a  htige  shark  was  seen  rising 
about  sis  inches  above  the  water,  and  cutting  the  glared  surface  of 
the  sea  by  as  fine  a  line  as  if  a  sickle  Lad  been  drawn  along  it. 
'  Messenger,  run  to  the  cook  for  a  piece  of  pork,'  cried  the  captain, 
taking  the  command  with  as  much  gleo  as  if  an  enemy's  cruiser  had 
been  in  sight.  '  Where's  your  hook,  quartermaster  ?'  '  Here,  sir, 
here,'  cried  the  fellow,  feeling  the  point,  and  declaring  it  was  as  shai^p 
as  any  lady's  needle,  and  in  the  nest  instant  piercing  with  it  a  huge 
junk  of  pork  weighing  four  or  five  pounds.  The  hook,  which  is  as  large 
as  one's  little  finger,  has  a  curvature  about  as  lai-ge  as  a  man's  hand 
when  half  closetl,  and  is  six  or  eight  inches  in  length,  while  a  for- 
midable hne,  furnished  with  three  or  four  feet  of  chain  attached 
to  the  end  of  the  mizen  topsail  haulyard,  is  now  cast  into  tlie  ship's 
wake. 

"  Sometimes  the  very  instant  the  bait  is  cast  over  the  stern,  the 
shark  flies  at  it  with  such  eagerness  that  he  actually  springs  partially 
out  of  the  water.  This,  however,  is  rare.  On  these  occasions  he 
gorges  the  bait,  the  hook,  and  a  foot  or  two  of  the  chain,  without  any 
mastication,  and  darts  off  with  the  treacherous  prize  with  such  pro- 
digious velocity  that  it  makes  the  rope  cr^ack  again  as  soon  as  the 
coil  is  drawn  out.  Much  dexterity  is  required  in  the  hand  which 
holds  the  hne  at  this  moment.  A  bungler  is  apt  to  be  too  precipitate, 
and  jerk  away  the  hook  before  it  has  got  far  enough  into  the  shark's 
maw.  The  secret  of  the  sport  is  to  let  the  monster  gulp  down  the 
whole  bait,  and  then  to  give  the  line  a  violent  pull,  by  which  the 
barbed  point  buries  itself  in  the  coat  of  the  stomach.  When  the  hook 
is  first  fixed,  it  spins  out  like  the  log  line  of  a  ship  going  twelve 
knots. 
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iliL  Mdleunr  -,  d  tli  jPik  "^utli  wliioli  tin.  H  !  1  mI  w  In  Mlit 
up  ol+eii  tiimg  huB  qmit  ovei  No  siiloi,  lioT\eier,  tliiiiks  <  t  liaiilm^ 
a  shark  on  Ixiaid  meiely  by  the  lupe  ta'steiied  to  the  hook  To  pie 
\eiit  tilt  hue  hieakiiig,  the  hook  siiappiiij^,  oi  the  jiw  being  torn 
ana),  a  niuniiig  ben  hue  is  adopted  Tlus  noo'*  is  ahpped  domi  the 
rope  and  passed  OTei  the  monstei's  head,  and  is  made  to  join  tit  the 
point  of  junction  of  the  tid  with  the  lx«Ty  md  now  thi,  fiist  pait  ot 
the  fun  13  held  to  be  completed  The  ■i  iiiquisbed  enemy  la  e.isdy 
dnwn  up  ovei  the  taffiail,  ami  flung  on  deckj  to  the  dehght  of  tl  e 
ciew  " 

The  flesh  of  the  «hark  is  leatherj,  of  li(1  taste,  ind  diftiinlt  to 
di„est  NeTeitheless,  the  iicgioet,  of  Gnmet  fet,d  upon  it,  but  not 
until  it  has  been  made  tendei  and  eatable  by  long  pie&eiTahou  In 
many  paria  uf  the  MediteiTanean  coast  «miall  sliarks  aie  taken  fiom 
then  mother  s  belly  -ma  eaten  The  uniîti  ^miia  of  fKlult  shaiks  is 
also  eaten  by  the  fishe  men  aftei  the  had  parts  lia\e  been  removed. 
In  Non\ay  iiid  Icehnd  this  paii  of  the  animal  is  dried  m  tlie  aa 
dmmg  the  most  paii  of  the  twelve  months  Tlie  Ic-clanders  also  use 
the  M,  of  the  animal  ;  the  hver  of  one  of  them,  according  to  Pontoppi- 
dan,  will  furnish  two  tons  and  a  half  of  oil. 

We  liave  thus,  with  the  care  it  deserves,  painted  the  porti-ait  of  tlie 
shark.  The  original  ia  by  no  means  beautiful  ;  but,  friglitfal  as  it 
may  be,  oiu-  description  woidd  be  incomplete  if  we  did  not  add  tliat 
divine  honours  Imve  been  gi-anted  to  this  monster  of  the  waters. 
Man  worships  force  :  he  knows  the  liand  which  crushes,  the  teeth 
which  rend.  He  respects  the  master  or  the  king  who  strike,  and  he 
venerates  the  ahai-k.  The  inhabitants  of  several  ^mi-ts  of  the  Afiican 
coast  worship  the  shark  :  they  call  it  their  joujou,  and  consider  ite 
sfoma«h  the  road  to  heaven.  Tliree  or  fonr  times  in  the  year  they 
celebmte  the  festival  of  the  sliai'k,  which  i^^  done  in  this  wise  : — 

They  all  move  in  their  boats  to  tlie  middle  of  the  river,  where  tliey 
invoke,  with  the  strangest  cei^enionies,  the  protection  of  the  gi'eat 
shark.  They  offer  to  him  poultry  and  goats  in  order  to  satisfy  his 
sacred  appetite.  But  this  is  nothing  :  an  infant  is  every  year  sacri- 
ficed to  the  monster,  which  has  been  reared  for  the  pm-pose  from  its 
birth;  it  is  feted  and  noiu-ished  for  the  sacrifice  from  its  bh-tli  to 
the  age  of  ten.  On  the  day  of  the  fête  it  is  hound  to  a  post  on  a 
sandy  point  at  low  water  ;  as  the  tide  rises,  the  child  may  utter  cries  of 


d  by  Google 


rAl!TI!,A(JLNOL'M   KISHK:ri.  ^'l^ 

]  r  1  t  t  dl  Ion  I  to  tl  e  h  e  1  the  harks  an  e  Ti  e 
u  tl  e  ot  t  ir  oft  J  e  1  aje  she  eeps  I  ut  bhe  Ines  her  t«arg  and 
tlimk^  that  1  e     hilT  has  eute  el  1  e  Ten  tluo  fjh  tl     1  o  nble  gate 

TlePo^fiah  Ac  tJ  s  îj  r  s  (F  g  352)  1  h  simetimes 
ttams   the   len  th  of  heti\œii  tb  ee  and  four  feet    s  e-tceelm^ly 

r  OUI  Itteels  jo  otlerfishof  1  1  t  Jesti  js  ^re  É  quan 
1 1  es  rt  d  es  not  he  t  te  to  atta  k  the  hsherm  n  ni  eiipeeially 
lu  there  u    tl  e  bea      It  ]  la  e%    t«elf    n  amh  ish    1  ke  tl  e  I  a  as 

ler  t  attack  ta  prey  Th  flesh  ol  the  â  „  fish  is  1  ri  bmells  f 
k       1   s       el)  e  te      1   t  tl  e  bk      1     omea         a  t  cle  of    on 


niei'ce,  and  ia  knomi  as  dlwgrin,  heing,  like  the  skin  of  the  «hark,  used  for 
making  spectacle -«i«es  and  for  other  ornamental  purposes,  for  which 
its  green  cokui  and  high  polish  recommenl  it  Theie  is  a  smaller 
sjec  es  tlmu  the  \  letedm^  which  Imniits  lotky  shoieg  where  it  lies  in 
wiut  111  jts  prey  Its  spots  are  largei  and  more  scatteied,  and  its 
\enti  d  fin'5  are  neaily  squaie  It  fi  els  on  mollnscs  crustaceans  and 
small  fishes 

The  Hiinini  ihcad  Zyr/itiut  malleus  (Fig  35-i)  is  chiefly  distin 
guisheJ  lij  the  '*uij^dui  confoimation  of  its  head  wlueh  is  flattened 
hciizontalh  tnuicite  m  front  and  the  -fides  probnp,ed  transversely 
gn  m^  it  the  a]  ])eai-an(.t  of  the  htjul  i  f  a  1  ammti      Ihe  eyes  of  this 
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fish  are  jhctJ  it  the  eUieiiuty  ot  the  Ktenl  iiLloiottnii  ot  tht 
head  they  are  ^rey  piOiCcting  and  the  iiiB  i-  f,old  coioured  \\heii 
the  animal  11  irritated  the  coloiiis  of  tht,  iiis  hwoiiie  hLt  fl.ime  ti 
tae  honor  it  the  fa'.Leiitiea  i\ho  behold  them 

Beneath  the  head  and  near  to  the  junction  ol  the  trunk  is  the 
mouth  which  i&  semicircular  and  furmahed  on  ed,ch  jav,  ^vith  thiee 
01  four  rows  oi  lar^e  teeth  pointed  anl  laihed  on  tw  >  side^ 

The  most  c  mmon  species  in  om  seas  is  1  1  j,  n  1  slendei  in  the 
bodv  whi  1  I  gle^  tl  p  h  arl  Ua  It  h  It  nl\\  attune  the  length 
if  ele\  1  f       1    nil  3 


pouiiils.  ItH  holdness  and  voracity,  and  cmving  for  hlood,  are  more 
remarkable  than  its  aize.  If  the  liammerhead  has  not  the  strength 
of  the  shark,  it  sui-passes  it  in  iary  -,  few  fishes  are  better  known 
to  sailors  in  consequence  of  its  striking  conformation.  Its  voracity 
often  brings  it  round  ships  even  in  roadsteads,  and  near  the  coast.  Its 
visits  impress  themselves  on  the  memory  of  the  sailor,  and  he  loves  to 
relate  his  hairbreadth  escape  from  the  meeting. 

The  saw-fish  is  distinguished  from  all  other  known  fishes  by  the 
formidable  ann  -which  it  carries  in  its  head.  This  weapon  is  a  pro- 
longation of  the  mnzzlp,  which,  in  place  of  being  rounded  off  or 
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reJuœil  to  a  [ioiiit,  forms  a  lung,  strong,  straiglit.  sword-like  termina- 
tion, flat  on  both  sides,  tut  on  the  two  edges  it  is  furnished  with 
numerous  strong  teeth  of  considerable  length,  which  are  prolongations 
of  the  hard,  bony  substance  which  ibrms  the  muzzle — forming,  in 
short,  a  sword-blade  deeply  toothed  on  each  edge. 

Thus  armed,  the  saw,  or  sword-fish,  as  it  is  sometimes  called,  the 
length  of  which  is  from  twelve  to  fifteen  feet,  fearlessly  attacks  the 
most  formidable  inhabitants  of  the  sea.  With  its  threatening  weapon, 
sometimes  two  yai^ds  in  length,  it  dares  to  measure  Us  sti-ength  with 
the  whale.  All  fishermen  who  visit  the  northern  seas  assert  that  the 
meeting  of  these  ocean  potentates  is  always  followed  by  a  combat  of 
the  most  singular  kind,  in  which  the  ««tivity  of  the  swoi-d-fish  is  a 
match  for  the  formidable  strength  of  the  whaîe.  Occasionally  it 
dashes  itself  with  such  tbrce  against  the  sides  of  a  ship,  that  its  swoi-d 
is  broken  in  tlie  timber.  In  the  Museum  of  Natural  History  of  Paris, 
the  blade  of  u  sword-fish  may  be  seen  «hich  was  thus  implanted  in  the 
t^ide  of  a  whale. 


III.    S'lUiilONA. 

Ill  the  sei;ond  division  of  cartilaghious  fishes,  or  sturgeons,  the  gills 
are  free,  as  in  the  ordinary  fishes.  In  the  sturgeon  the  gill-openings 
are  a  single,  very  wide  oiifice,  with  an  operculum,  but  without  radiating 
membrane.  They  are  fishes  of  gi'eat  size,  living  in  the  sea,  but 
ascending  tlie  larger  rivers  in  tlie  spawning  season.  Our  space  only 
peimits  US  to  notice  the  Chimsera  and  Sturgeon, 

The  naturalists  Clusius  and  Aldrovandus  compared  the  fish,  to  which 
they  gave  the  name  of  Chimsera  arettea,  to  the  chimœra,  a  monster  of 
mythological  antiquity,  which  is  represented  with  the  body  of  a  goat, 
the  head  of  a  lion,  the  tail  of  a  dragon,  and  a  gaping  throat  which 
vomited  flames.  Tlie  strange  form  of  this  fish,  the  manner  in  which  it 
moves,  the  difierent  parts  of  its  muzzle,  its  mode  of  showing  its  teeth, 
its  ape-like  contortions  and  grimaces,  its  long  tail,  which  acts  with 
such  rapidity, — reminding  one  not  a  little  of  a  reptile, — are  well  calcu- 
lated to  strike  the  imagination.  At  a  later  period  mediaeval  naturalists 
were  contented  to  see  in  it  a  fish  with  a  lion's  head,  and  as  the  lion 
was  then  regarded  as  the  king  of  animals,  so  the  chimera  îiecame  the 
Hcrriny  king. 
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The  king  of  the  Lemiiga  (Fig.  854)  is  from  fivu  to  six  I'eet  hi  length, 
of  a  general  ailveiy  colour,  «potted  with  brown.  It  inhabits  the  Nortb 
Sea,  living  on  molluicb  and  cnistace,iii>> ,  otiJisionilh  as  it  to  jnstify  the 
title  which  has  lieen  i-,i^eii  it  levvin^  heavy  uiEtnbntionH  \ii>on  the 
herrings.  Another  species  f  ftiihiieliru  is  found  m  the  southern 
hemisphere,  which  gieutly  leeemblea  in  its  Liniformation  ami  habits, 
the  northein  apeoie>  In  both  the  end  oi  the  muzzle  lermiintfs  m  n 
uai^tilagmons  apjendage,  whii,h  jnojects  hnward  cm\ii^  ittciwiids 
over  the  iiioutli.     Tins  ext(  ntion  a-similafes  1 1  a  ire^t 


The  Sturgeons  (Acijjeiiser)  are  among  the  largest  lishes  known.  On 
this  account,  as  well  as  from  tlieir  exterior  conformation,  they  approach 
the  Squalidu'.  Their  muscles,  however,  are  less  firmly  knit,  their 
flesh  more  deliciite,  and  tlieir  museuhu'  strength  eonserjuently  infinitely 
smaller.  Neither  is  tlieir  mouth  anned  with  so  many  rows  of  fneth, 
^Moreover,  tliey  are  îess  voracious,  and  tlieir  hjibits  altogether  less 
ferociou<j. 

The  sturgeons  are  sea-lislies  which  penodically  aaeend  the  hunger 
rivers.  A  great  many  sjiecies  are  known  in  Europe.  They  aboand  in 
the  Blafik  Sea  and  Sea  of  Azof,  but  they  are  chiefly  known  as  fre- 
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<|imiitiiig  tlie  Vdlga  niiiî  tlio  l^iitiiilie.  Tlii;  oiioi-iiioos  TOiiBiiiujitii)ii  ul' 
eiiviaie  ill  fiusKÎa  Iciida  to  ii  deiully  pursuit  of  the  comiiioii  shirgeon  in 
iiU  tlie  great  Emojeaii  ruera,  ami  tins  species  la  m  a  fair  way  of  dig- 
appeanng  altogethei 

Tlie  Common  Sturgeon  Jc!j;eiisej  t,fu}  lo  (Fig  35'j),  abounda  in  tlie 
North  Sea  and  the  Meilit«rraneaii,  and  ocuisionallj  it  appeals  m  the 
Thames,  the  Eliiiie,  the  Seme,  the  Lone,  and  thi,  Gironde  It  la 
usually  about  two  yards  to  se\tn  feet  long,  hut  lias  Wn  known  fo 
attain  tlie  length  of  fen  oi  twelve  feet     It''  gPneial  coloui  ]»>  jellow 


with  a  white  licUy.  It  is  reiidei'e^  remarkable  by  the  number  and  form 
of  the  osseous  plates  or  scale*,  which  cover  the  body  hko  eo  many 
bucklers.  Upon  the  back  and  belly  are  no  less  than  twelve  to  fifteen 
of  these  rough  bony  plates,  relieved  by  projections,  which  are  pointed  in 
the  young,  and  soften  down  with  age.  On  each  side  is  a  row  of  thirty 
to  thirty-five  of  tliese  triangular  plates,  sepajated  from  each  other  by 
considerable  intervals.  The  head  is  broad  at  the  baste,  gradually  con- 
tracting towards  the  point,  and  terminating  in  a  conical  muzzle.  The 
mouth  is  large  and  considerably  behind  the  estreifiity  of  the  muzzle, 
and  its  jaws,  in  place  of  teeth,  are  furnished  with  cartilages.    Between 
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the  mouth  and  the  muzzle  are  fonr  slender  and  very  ehiftic  barbs,  oi' 
wattles,  like  bo  many  little  worms.  It  is  pretended  that  these  wattles 
attract  small  fishes  to  the  jaws  of  the  animal,  while  it  cooceaLs  itself 
among  the  roots  of  aquatic  plants. 

lu  the  sea  the  sturgeon  feeds  on  herrings,  mackerel,  cod-fieh,  and 
other  lishes  of  moderate  size.  In  the  rivers  it  attacks  the  salmon 
which  ascend  them  about  the  same  time.  Mingling  with  them,  how- 
ever, it  seems  a  giant  It  deposits  its  eggs  in  great  q\iantity,  which 
are  gathered  and  made  into  caviare.  Its  flesh  ia  delicate,  and  in 
countries  where  they  are  caught  in  quantities  it  is  dried  and  preserved. 
The  rivers  which  enter  the  Black  and  Caspian  seas  contain,  besides  the 
common  sturgeon,  many  other  species  of  the  same  genus,  the  flesh  of 
which  ia  even  more  delicate  and  recherché  tlian  the  common  sturgeon. 
Among  the  ancients  this  fisli  was  held  in  unnsual  esteem.  In 
Rome,  in  the  time  of  the  emperors,  w-e  read  of  sturgeons  home  in 
triumph  to  the  sound  of  instruments,  and  laid  upon  tables  fastidiously 
covered  and  decorated  with  flowers. 

The  Grreat  Sturgeon,  which  sometimes  exceeds  a  thousand  pound«. 
is  only  found  in  the  rivers  which  flow  into  the  Caspian  and  Black  seas. 
The  Volga,  the  Don,  and  the  Danube  produce  the  largest  species. 

We  are  indebted  to  the  Bussian  naturalist  Pallas  for  the  infomia- 
tion  we  possess  respecting  the  mode  of  taking  the  sturgeon  in  the 
Volga  and  other  Asiatic  rivers.  Stakes  are  placed  across  the  river, 
leaving  just  sufficient  space  between  each  pile  to  permit  the  animal 
to  pass.  Towards  the  centre  this  dike  forms  an  angle  opposed  to 
the  current,  and,  consequently,  opposed  to  the  fish  which  ascend  the 
river  towards  the  summit  of  this  angle.  At  this  point  there  is  an 
opening  which  leads  into  a  kind  of  enclosure,  consisting  of  fillets 
towards  the  end  of  winter,  and  of  osier-hurdles  during  summer.  The 
fishermen  establish  themselves  upon  a  sort  of  scaffold  placed  over  the 
opening.  When  the  iish  is  engaged  in  the  reservoir,  the  men  upon 
the  scaffold  drop  a  gate,  which  prevents  his  return  to  the  sea.  The 
movable  bottom  of  the  chamber  is  now  raised,  and  the  fishes  easily 
taken,  as  represented  in  Pl.  XXVI. 

The  iishermen  are  informed  during  the  day  of  the  approach  of  the 
sturgeons  to  the  great  enclosure  by  the  movement  they  communicate 
to  cords  suspended  to  small  floating  substances  in  the  water.  During 
the  night  the  sturgeons  enter  the  enclosure,  agitating  by  their  move- 
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ments  utlier  c  rd-,  m  in<^ed  i  juu  I  ILl  li  i  Uu^.  The  agitation  com- 
municated t  )  the  cord  is  snfficient  to  slint  the  gates  behind  ;  they  are 
thus  imprisoned  by  the  dropping  of  the  gatf,  which  in  ialhng  sounds 
a  hell  to  wake  the  watching  fisheiman  on  tlie  acatfold,  should  be  be 
asleep.  The  sturgeon  fisliories  of  the  Vol^a  aie  thug  adiniiably  organ- 
iaecl.  Gmelin  describes  with  some  minutene^o  the  stur^eon-ftshing, 
daring  the  ^vinter  in  the  oaverns  and  hollows  of  the  n\er  banks  near 
Astrakhan,  in  the  estaary  of  the  V{)lga.  A  great  number  of  fisher- 
men are  assembled  there  with  their  boats.  The  flotilla  approaches 
the  retreats  to  which  the  fishes  have  betaken  themselves,  the  nets 
are  skilfully  arranged  all  round  them,  and  all  at  once  the  whole  mass 
of  fishermen  join  in  a  great  try,  at  which  the  frightened  fishes  tush 
from  their  concealment  and  throw  themselves  into  the  nets  spread  for 
them. 

The  size  of  the  fish,  the  nourishing  properties  of  its  flesh,  its  healthy 
and  agreeable  taste,  and  the  immense  quantity  of  eggs  produced,  have 
a  wonderfnl  power  in  exciting  the  commerce  and  industry  of  the  in- 
habitants of  these  countries.  In  order  to  give  some  idea  of  the  abun- 
dance of  the  eggs  of  the  sturgeon,  it  is  stated  that  the  weight  of  two 
ovaries  equalled  nearly  a  third  of  the  weight  of  the  whole  animal  ;  in 
other  words,  these  ovaries  weighed  nearly  eight  hundred  pounds  in  a 
female  whose  weight  was  two  thousand  and  eight  hundred  pounds. 

It  is  with  these  eggs  chiefly,  but  not  altogether,  that  caviare  is  pre- 
pared, and  the  article  is  more  or  less  relished  according  to  the  state  of 
the  eggs.  The  display  of  caviare,  as  exhibited  at  the  Univereal  Expo- 
sition of  Pàrb  during  the  year  1807,  will  remain  to  those  who  have 
visited  it  one  of  the  most  lasting  recollections. 
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IIWHEI,    im   JiON'V    FIHHES. 

L     F     tl  IS  de  at   n       c  mi  rel   i  ded   n  u      f  the  t  1        li   1 

a  e  n  0  t  lam  1  ai  to  n  Tl  ej  are  liiratter  sed  s  we  1  e  a  d  el  e 
Inhere  a^  fei"  uf  of  an  m  la  lavng  a  »  i  d  k  leto  Tley  ar 
d  V  led  t  X  de-a  lou  1  ]  however  t  'i  ece-'sarj  to  adl  o 
characfenst  a  ol  ]  ttl  organi  portance  and  the  nam  t  he  to\^  1 
\  0  then  are  ot  a  most  barbf  r  le  j  t  o  These  names  a  e 
1  PI  I  J  il  a  nel  lishe  in  hcl  the  nnsi  j  w  s  attache!  t 
tl  e   r  11  u  11  I  om  ttX  «to     nte  laced     nl  7    do    ja 

Afterwa^l'^  the  e       wh  ch  the     pper  ja     s  mo  ahle  an  1  tl  e  gill 
ranged    n  creles  iik    ro  nled  hoop=i      The&e    re  II    tie  Jo; 7 
}r      1      f  o  n  \(i0o    ere  ted       a  grette  ^payx  "  g  H 

In  tie  otl       orle     the  gill    are      ranged    n        oml  Ik    f  m 
These  are  d  v  ded  nto  t  P^t  g      p       I    tl  e  fir  t  the  d  }  s  of  tl 

fa  s  are  soft  e  ejt  ic  a.  onally  the  h  st  of  do  al  or  pe  toral  h  s 
n  8  e  ar  III  tl  1/  la  vit  jq  a  trom  fiaXaxo  soft  a  1 
TT  €pvy  ov  h  H  -tie  tl  rd  o  p  of  osseo  s  fishes  I  1  Lt 
"roni  the  fa  1  He  bony  ays  to  the  ante  or  dorsal  fis  n 
osie  as  1  the  a  al  fin  a  \  ^  nerall  one  of  the  ve  tr  1  hn 
Tl   s     a       I\      tie  A  a  (lojt    jj  from   axa  0       f         b    i 

■7T    p   /        fan  1    1  f  rm  tl  e  la  t  g      p    '  1         fil 

I.    Pl.ECTOQNATHI. 

From  their  organization  the  fislieaof  this  order  establish  the  passage 
from  cariilaginom  to  the  oss-ious  iishes.  Their  skeleton,  which  remains 
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fi.1  lîome  tiniL  inoif  ui  k  ',  -.Dtt,  becLint-  finally  liiird.  I'lie  eliiof  olia- 
lacteri'itic  ot  the  older  is  tliat  tlip  masiUiry  is  firmly  attached  to  the 
Bide  of  the  latermaxdlary  hone  which  foims  the  jaw,  and  the  arch  of 
the  palate  i";  united  to  the  skull  in  stiih  a  manner  as  to  be  motionless. 
Ihe  operculum  and  rays  of  the  gills  are  hidden  under  a  thick  skin, 
which  leases  extetnali-y  onlj  a  «mdll  liranchlal  slit.  These  fishes 
ha^e  no  tiue  ventral  tin  and  hxie  onli  ^e&tiges  of  mle  fins. 

This  oidei  LomjrehendB  two  natural  families  characterised  hy  the 
simature  ol  then  jai\s  The>  are  the  irijinnodonta  and  the  Selero- 
df}  mata 


In  the  fiimily  ot  GymnodoiiUt  the  jaws  Lave  no  aiipaieiit  teeth, 
but  they  are  furnished  with  a  species  of  beak  in  ivory,  which  rej  i-e- 
sents  tiiem.  The  Sun-tish.  Tetraochn  {Fie;.  :i.1fi1,  helons  to  the 
family. 

The  Globe-fish  are  so  nnmed  from  theii"  hirge  head  and  bony  salient 
jaws,  which  ai'e  each  di^âded  in  front  by  a  sort  of  vertical  sHt  in  two 
portions,  which  simulate  two  teeth.  These  four  portions  of  bony  jaw, 
which  project  beyond  the  lips,  somewhat  resemble  the  liard  and  dentate 
jawR  of  the  turtle.  Their  anterior  part  is  sometimes  prolonged,  like  the 
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mandibles  of  t!je  beak  of  tha  parrot.  Tliey  are  perfectly  arranged  to 
crush  the  shells  of  the  moUoses,  as  well  as  the  resisting  envelope  of 
the  crustaceans  oa  which  they  feed.  The  eliin  of  these  fishes  bristles 
with  small  slightly  pnijeeting  spines,  the  number  of  which  compensate 
for  their  brevity,  which  repel  their  enemies,  and  even  wound  the  hand 
that  would  grasp  them.  They  enjoy,  besides,  a  singular  faculty  ;  they 
can  inflate  the  lower  part  of  their  body,  and  give  it  an  extension  so 
considerable  that  it  Ijeoome?  lite  an  inflated  hall  in  whith  the  leal 
shape  of  the  anitnaî  is  lost.  Tins  result  is  obta  ned  by  the  inti  ditttim 
of  an  immense  quantity  ot  air  into  the  stomach  wlieu  it  wi'slies  to 
ascend  to  the  surface.  The  species  of  globe  hsh  ire  numeious  Some 
of  them  are  common  in  the  Nile,  wheie  theyiie  lie  juentlj  lett  aihoie 
during  the  annnal  inundation" 

The  Glohe-flsh  {Orilingo}  tseu^  mohi)  m  the  upper  pait  of  the  en 
graving,  is  easily  distinguished  fiom  the  Tdnntlin't  by  its  ompres-^el 
spineless  body  ;  being  very  roiuid  m  its  vertical  contoui  it  has  been 
compared  to  a  disk,  and  moie  poetcaliv  to  the  mcon — whence  its 
popular  names— to  the  great  circular  sur  ace  or  which  the  dazzling 
silvery  white  disk  bears  some  resemblance  But  it  is  especially  durmg 
the  night  that  it  justifies  the  name  qi^  en  io  it  Then  it  shines  hnghtly, 
from  its  o^vn  phosphorescent  light  at  a  little  di'itante  lieiieath  the  sur 
face.  On  very  dark  nights,  the  globe-fish  is  sometimes  seen  swimming 
in  the  soft  light  which  emanates  from  its  Ixidy,  the  rays  rendered 
undulating  by  the  rippling  of  the  water  which  it  traverses,  so  as  to 
resemble  the  trenibliug  light  of  the  moon  half-veiled  in  misty  vapours. 
When  niany  of  these  fishes  rove  about  together,  mingling  their  silvery 
trains,  the  scene  suggests  the  idea  of  danc'ug  stars.  The  moon-fish 
is  common  in  the  Mediterranean,  and  sometimes  reaches  the  markets 
of  Paris.  It  is  about  tliirty  inches  in  length,  and  its  weight  is  cob- 
siderable.  Its  flesh  is  fat  and  viscous,  and  by  no  means  pleasant 
to  eat 

The  Dioàins  ("Fig.  357)  only  differ  from  tlie  globe-fish  in  the  form 
of  their  bony  jaws,  each  forming  only  one  piece.  They  seem  to  have 
two  teeth,  whence  their  name  from  S/ç,  two,  ôSoùç,  teeth.  They  differ 
also  in  their  spines,  which  are  much  larger  than  those  of  the  globe-fish. 
These  fishes  may  be  said  to  be  the  hedgehogs  and  porcupines  of  the 
sea.  Like  the  globe-fish,  they  can  erect  their  spines  and  inflate  their 
bodies. 
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Ihev    XI      !  mipro  s    m    spp  les— /'     /(  (   }il  ■^        ifjiifeuf^pl   ii 
.  iQ[       >7   Iipuiq  tvpicil  ol  th(  othei-. 


The  Sclerodeimfs  uf  flisliiiTui^heil  1>  tl  en  t  mil  <i   pnmli! 
muzzlej  teimiiiatuig  m  a  Lttle  iiioutli  iirm  J  with  tme  tfeth,  thui 


ikin  ifl  generally  stiff  anrl  covered  with  hard  scales.     The  File-fish, 
s  and  Coffres,  are  selected  for  notice.    The  File-fiah  (Fig.  358) 
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have  the  body  compressed  ;  tbe  jaws  are  furnislied  witli  eight  teeth, 
arranged  in  a  single  row  on  each  jaw,  and  covered  with  true  lips  -  the 
eje^  aie  neail>  level  with  the  bkui  the  mouth  la  am  ill  and  the  body 
enieloped  in  ^ery  hard  st^l^  wlu  h  aie  connected  in  gioaps  and 
distributed  mto  compartments  m  le  or  less  legulai  înd  ■ntiongly  con- 
nected hy  means  of  a  thuk  skin  The  animal  11  thus  piotected  by  a 
sort  of  cuiraia  and  casque  very  difhcult  to  penetrate 

With  the  e\cei>tion  of  ogl  '^pcties  the  lialiste  ve  mhalitant'^  ii 
Ti  ipical  seis  They  are  ,,enerallv  bnlhantl-v  coloured  fhey  herd  f  j- 
gttliei  m  ^reat  numbers  and  m  then  -,iraboh  piodure  (.«nous  com- 
bmatnns  ot  bidliant  colouring  in  tlie  Equitoi  ul  seas     Their  fle  h  is 


hi.'Id  in  slight  estimation,  and  at  certain,  periods  of  tlie  year  is  even  said 
fo  he  tlangeroiis. 

Tbe  Cofties,  or(Kt^^cions  (Fig  '>39)  are  witbout  scales,  but  covered 
with  regul.ii  osseous  compartmenta,  which  aie  so  jointed  the  one  to 
the  othei  tliat  the  1  ody  i-^  as  it  weie,  entlosed  in  a  kind  of  box  or 
long  coffei,  which  only  reveals  the  external  oi^ans  of  locomotion — 
iiamelj,  t!ie  fins  and  a  poition  of  tail  In  some  the  body  is  triangular, 
111  others  qnailr  m^nlur,  with  or  without  sjunes 

Tbe-e  s  ngular  fishes  are  found  in  the  Indi  in  Ocean  and  in  the 
Aiueiican  seas  The\  are  ot  lanJeratc  size,  and  of  litllc  value  m  food 
toi  man. 
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II.    Loi-HOBRASOHII. 


lleLjIoV        1        omp  el  end  a  te  V  t\pe    It  ii  u 

bpec  e^  He  e  tb  ^  Ih  are  d  led  i  t  m  U  touiid  t  ft  and  &  ati^ed 
in  pairs  alon"  the  branch  al  a  cliea  a  st  ucture  jh  te  p  cul  ar  of 
wl  1  ^e  i  a  e  no  examples  n  any  other  hsl  ea  Ihese  ,  lis  are  e 
lobei  u  d  r  a  lar  f  CO  er  or  o|e  ul  m  attached  on  all  s  des  by  a 
membrane  b  ch  lea  es  oi  ly  a  sm  11  b  le  tor  the  es  ape  ot  at  i  b  h 
has  served  tl  e  purj  o  es  o[  re  [   n  ion 

The  e  I  ttle  cuirasse  1  fiybe     on     t  ot  t   o  f  e  e      S^         (/  m   a   1 
H  ppo      pis    The  byn^K  ithes     r  j  ^je  ti  be    [  o   ess  y    no  is 


organie  ^peculiarity.  Their  bodies  are  long,  slender,  and  slightly 
tapering,  covered  with  plai^  set  lengthwise,  without  ventrals;  the 
skin,  in  swelling,  foi-ms  under  the  belly  or  under  the  tail,  according  to 
tlie  species,  a  poneh  into  which  the  eggs  glide  to  be  hatched,  and 
which  is  afterwards  a  shelter  for  the  young.  Most  of  the  species  are 
strangers  to  European  seas,  but  some  few  are  found  in  the  Channel. 
The  Trumpet  Pipe-fish  (Fig,  860)  lias  the  head  small,  the  muzzle  long, 
nearly  cylindrical,  slightly  raised  at  the  end,  and  terminating  in  a 
very  small  mouth  without  teeth.  The  animal  is  about  twenty  inches 
long  ;  its  akin  is  of  a  yellowish  colour  varied  with  brown.     It  lives  in 
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the  it   lit  c    1  1  "\I  i  t(,ir  lit.  u     le     it  i   1    ^el^  U'î  1  i \  tlie  fisiier- 
men  m  baiting  then  hooks 

The  Sea  hmse  (Hij [oci  ip  «)  is  a  =mill  c  vii  up  nh  it  the  size  of 
the  eogra^mg  (F  g  301)  its  he'kl  has  a  s  ng  hi  lesembl  nee  to  that 
of  the  h  rse  Tl  e  nn"s  wl  tl  c  natitiite  the  u  tsçament  ot  the  body 
iiiil  tal  hi^eaclose  rejemblance  to  the  m  gs  of  Bfme  caterpilhtrs. 
This  cuTiou'*  oml  nat  n  of  foims  nginittid  the  mine  Hiijoeanipus, 
from  iTTTTos  hoi  e  an!  k  /iTroc  fish  ad  ]  ted  in  ^cij  u  ent  times 
to  designate  tl  s     p  t  re    It  m  f    nl  n  tl  p  \tlaitip  lonni  the  coast 


of  Si        tips    tl       In  H    Mehtw  1  eai   iidi    the  Indian 

Ocean  "Mi  Luk  s  >1  lai  pI  two  female  i  iftivit^  describes 
then  hahit'i  as  follows  —  ^  hen  they  ^wu  he  says  the\  preserve 
a  vertical  position  bit  tl  eir  t  I  seems  on  the  alprt  to  seize  whatever 
it  meets  with  in  the  water,  dasping  the  stem  of  the  rashes.  Once 
fixed,  the  animal  seema  to  watch  attentively  all  the  surrounding  objects, 
and  darts  on  any  prey  presenting  itself  with  great  dexterity.  "When 
one  of  them  approaches  the  other,  they  interlace  their  two  tails,  and 
it  is  only  after  a  straggle  that  they  can  separate  again,  attaching 
themselves  by  the  lower  part  of  the  chin  to  some  rush  in  order  to 
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reltja  e  tl    m    i  e        il       1  (    tl         me  iiianiLu\if  when 

they  iflli  t(  e  tl  e  lx«l  o  1  eu  thty  w  sli  to  mud  then  tail  to 
s  me  ne  Ï  object  Then  two  e  es  seem  to  mo  e  independently  of 
eacl  othe    like  tho  e    1   L   cl   m  leo        fl        s  t.  buglit  and  edged 

ntl  bine 

The  hea  lio   €i,  b       tl     ]  1  fi  f   m  1  as  ea--iK  to  sustani 

the  body  not  only  tl  e  n  ter  1  ut  e  the  ■  j  tlie\  are,  in  tiitt, 
winge  1  tabes  a  d  j  r  bal  Iv  o  gii  led  tl  e  J  mo  s  w  iiiged  couisei  ot 
mythology    aite    wb  cl    the     sre    omet  me     n  med      Tln-y  raiely 

xceed  fom  1  es  n  leu  tl  the  1  ody  s  o  ered  with  tiiangukr  scales, 
commonly  of  a  bluish  colour.  They  live  ou  woiins  holies  eggs,  and 
fragmaits  of  organic  substances  which  they  find  in  the  far  bind  at  the 
Ixittom  of  the  sea. 

I[[.    M.VT,A,01TEi;ï(ilI. 

The  principal  character  of  the  fishes  of  this  order  is  that  the  ra\8  of 
the  fins  are  soft,  except  sometimes  the  first  ray  of  the  dorsal  or  pectorals. 
They  inhabit  either  sea  or  fresh  water,  and  include  fisht«  of  the 
utmost  importance  as  human  food,  such  as  the  herring,  the  cod,  the 
salmon,  carp,  pike,  and  many  others.  Modern  naturalists,  following 
Cuvier,  subdivide  them  into  thiee  orders  :  —  1 .  Apoda,  without  ventials  ; 
'1.  Sub-hranchiafi,  ventrals  undtr  the  pectorals;  l3.  Abdùinmalts, 
having  ventrals  behind  the  pectomls. 

A  single  family  composes  this  order,  wliicli  compiebenda  grujt 
numbers  both  in  genera  and  species  ;  they  are  anguillilorm  or  snake- 
like, elongated  in  tbrm,  tlie  skin  thick  and  soft,  and  have  no  ventral 
lin'<.  In  this  order  are  included  the  Ammo'hjits.  ijiimnot'-f,  Muranus, 
and  Angidlhi,  or  eels. 

Tbe  Ammodytes  have  the  body  elongated  and  acrji'iit-like,  having 
a  eontinuons  tin  extending  along  the  greater  ]Mirt  of  the  luck,  with 
another  at  the  opposite  side,  and  a  thii-d  or  forked  fin  at  the  end  of 
the  tail.  The  muzzle  is  also  long;  the  lower  jaw  longer  than  the 
upper.  A.  hmcea  (Fig.  362)  buries  itself  in  the  sand  ;  hence  it  is  called 
the  sand-^el  ;  it  hollows  out  a  burrow  for  iteelf  in  the  aand  with  its 
ujuzzie  to  the  de]ith  of  ilfteen  or  twenty  inches,  where  it  hunts  out 
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worms  oil  -nbiLli  it  ieeds  whilt  it  ibeiteis  iteelf  liom  tliL  ju  of 
many  \oraeioti^)  fislips  which  eigerly  jini=n.te  it  for  its  dehcate  flesh 
In  appeiiancfi  the  immoth/ies  hiitea  in  wlvery  Une  blighter  on  the 
lowei  part-*  th)ii  nn  the  iifoe  the  ladiatm^  fin^  on  the  abdomen 
being  alteiu  it  K      I  il     li  I  Uii  h  m  (  'oui 


The  Gymnotes  aie  long  netilj  t\hiidncaî  md  ilso  &pr[>tnt  like 
the  tail  bem^  long  in  companion  ti  the  otliei  parte  of  the  Iwdy 
Beneath  tk  till  is  h  1  in^  i\MiiiiLini_,  im   tli       iil\  lo  omofue  orgm 


and  it  is  this  nakedness  of  the  Iwek  which  TOnfera  its  desii^iuit  (in  of 
jvfj.vo';;  naked,  cûtoç,  btick. 

The  Gymnotes  are  fresh-water  fishes  of  South  AmoiicEi,  where  they 
attain  a  great  size.     There  jire  several  s[ieeies  ;  bnt  the  niotit  retnai-k- 
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able,  friim  ifs  Miiigul.tr  jiliysical  ]MX)jierties,  is  tlic  Electrical  Eel,  Gi/m- 
notus  tltctrk-us  (Fig.  3G3).  Tliese  properties  enable  the  gjionotna 
to  arrest  suddenly  the  pursuit  of  an  enemy,  or  the  flight  of  its  prey,  to 
saspend  on  the  instant  every  movement  of  its  rictim,  and  snbdne  it 
hy  an  invisible  power.  Even  the  fishermen  themselves  are  suddenly 
struck  and  rendered  torpid  at  the  moment  of  seizing  it,  wliile  nothing 
estenial  betrays  the  mysterious  power  possessed  by  tlie  animal. 

The  electrieal  properties  of  the  gynmotua  were  re^xirtei  for  the 
first  time  by  Van  Berkal.  The  astronomer  Eieher,  who  had  been 
sent  to  Cayenne  in  1C71  by  the  Academy  of  Sciences  of  Paris,  on 
the  Geodesic  Survey,  first  made  known  the  singular'  properties  of  the 
American  fisb.  "  I  was  much  astonished,"  says  this  author,  "  to  see 
a  fish  some  three  or  four  feet  in  length,  and  resembling  an  eel,  deprive 
of  all  motion  for  a  quai'ter  of  an  hour  the  aim  aud  neighbouring  parts 
which  touched  it.  I  was  not  only  an  ocular  witness  of  the  effect  pro- 
duced by  its  touch  ;  but  I  have  myself  felt  it,  on  touching  one  of  these 
fishes  stiil  hving,  though  wounded  by  a  hook,  by  means  of  which  some 
Indians  had  drawn  it  from  the  water.  They  could  not  tell  what  it 
was  called  ;  but  they  assured  me  that  it  struck  otlier  fishes  with  its  tail 
in  Older  to  stupefy  them  and  devoni  them  afterwaids  which  is  very 
probable  when  we  consider  the  eftect  ot  its  tiueh  upcn  a  man," 

The  observations  of  Richer  made  little  imj  resaior  at  the  time  on 
the  mvanis  of  Paris,  and  matters  lemaii  ed  va  thih  state  for  seventy 
years,  when  the  traveller  Condamme  spoke  m  his  Voyage  en 
Amérique  "  of  a  fish  which  produced  the  effects  de  tilled  by  Eieher. 
In  1760  a  physician  named  Ingimi  fmni&hed  some  new  views 
respecting  this  tisli,  which  he  thrup:ht  was  sun  un  led  Î  y  an  electric 
atmosphere.  In  1755  another  phvicLin  the  Dutcl  Dr.  Gramund, 
writes:  "The  effect  produced  by  tl  isfishcouesjonds  ex  ctly  with  tliat 
produced  by  the  Levden  jar,  vrith  this  diffeienee,  that  we  see  no  tinsel 
on  its  body,  however  strong  the  blow  it  gives  ;  for  if  the  fish  is  large, 
those  who  touch  it  are  struck  down,  aud  feel  the  blow  on  their  whole 
body," 

Many  ex})erimeutÊ  followed  these  ;  but  we  are  indebted  to  Alexander 
Toti  Humboldt  for  the  first  precise  account  of  this  very  curious  fish. 
The  celebrated  naturalist  read  to  the  Institute  of  France  an  important 
memoir  upon  the  electrical  eel  from  Bonjilaiid's  observntions,  the  sub- 
stance of  which  we  sliall  give  here. 
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la  traversing  the  Llanaa  of  the  province  of  Ciiraea?,  in  or(]er  to 
embark  at  San  Fernando  de  Apure  on  liis  voyage  up  the  Orinoco, 
M.  Bonpland  stopped  at  Calabozo.  The  object  of  this  sojourn  was  to 
investigate  the  history  of  the  gymnotus,  great  nunil>ei-s  of  which  are 
found  in  the  neighbourhood.  After  three  days'  residence  in  Calabozo 
some  Indians  conductal  them  to  the  Cano  de  Eera,  a  muddy  and 
stagnant  basin,  but  suriounded  by  rich  vegetation,  in  which  Clusia 
rosea,  Hymenœa  eourbariï,  some  grand  Indian  figs,  and  some  magni- 
ficent flowering  odoriferous  mimosas,  were  pre-eminent.  They  were 
much  surprised  when  informed  that  it  would  be  necessai-y  to  take 
thirty  half-wild  horses  from  the  neighbouring  Savannahs  in  order  to 
fish  for  the  gymnotus. 

The  idea  of  this  fishing,  callfd  in  the  language  of  the  country 
einharbasoar  con  cahaUos  (intoxicating  by  means  of  horses),  is  very 
odd.  The  word  Ixtrbaico  indicates  the  roots  of  the  Laequinia,  or  any 
other  poisonons  plant,  by  contact  of  which  a  body  of  water  acquires 
the  property  of  killing,  or,  at  least,  of  intoxicating  or  stupefying,  the 
fishes.  These  come  to  the  surface  when  they  have  been  poisoned  in 
this  manner.  The  horses  chasing  them  here  and  there  in  a  marsh 
has,  it  seems,  the  same  effect  upoîi  the  alarmed  fishes.  "While  our 
hosts  were  explaining  to  us  this  strange  mode  of  fishing,  the  troop 
hoi^ses  and  mules  had  aiTived,  and  tlie  Indians  had  made  a  sort  of 
battue,  pressing  the  horses  on  all  sides,  and  forcing  them  into  the 
marsh.  The  Indians,  armed  with  long  canes  and  hai'poons,  placed 
themselves  round  the  basin,  some  of  them  mounting  the  trees,  whose 
branches  hung  over  the  water,  and  by  their  cries,  and  still  more  by  their 
canes,  preventing  the  horses  from  landing  again.  The  eels,  stunned  by 
the  noise,  defended  themselves  by  repeated  discliarges  of  their  batteries. 
For  a  long  time  it  seemed  as  if  they  would  be  victorious  over  the 
boi'es  Some  of  the  mules  especially  being  almost  stifled  by  the  fie 
quentv  and  force  ol  the  «hick,  disappeared  undei  the  water,  and  some 
of  the  horses,  in  sjite  i  f  the  witchfulne^  ot  iW  Indians  regainel  the 
bank  where  overcome  li'^  the  shocks  thej  had  undergone,  they  stretched 
themœhes  at  iheir  whole  length  The  picture  pie  ented  was  now 
indtsciihahle  Uioupa  of  Indians  surmunded  the  In^m,  the  hordes 
witli  bristlmg  mane  terror  and  griet  m  their  ejes,  tiTm^  to  escape 
from  the  storm  T\hich  had  soiprised  them,  the  eels  yellow  and 
livid  lookmg  hke  great  aqaatic  serpents  swimming  on  tlie  surface  of 
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the  water,  and  chasing  their  enemies,  were  objects  at  once  appalling 
and  picturesqne.  In  Jess  than  five  minutes  two  horses  ivere  drowned. 
An  eel,  more  than  five  feet  long,  glided  nnder  one  hoi-se,  discharged 
its  apparatus  through  its  whole  estent,  attacking  at  once  the  heart, 
the  viscera,  and  the  piesns  of  the  neiTes  of  the  animal,  prohahly 
benumbing  and  finally  drowning  it. 

When  the  straggle  had  endnred  a  quarter  of  iin  hour,  the  mules 
and  horaes  appeared  less  frightened,  the  manes  became  more  erect,  the 
eyes  expressed  loss  terror,  the  eek  sliunned  in  place  of  attacking  them  ; 
at  the  same  time  approaching  the  bank,  when  they  were  easily  taken  by- 
throwing  little  harpoons  at  them  attached  to  long  cords,  the  harpoon, 
sometimes  hooking  two  at  a  time,  being  landed  by  means  of  the  long 
cord.  They  were  drawn  ashore  without  being  able  to  commanicate 
any  shock. 

Having  landed  the  eels,  they  were  transported  to  Httle  pools  dug  in 
the  soil,  and  filled  with  fresh  water;  but  such  ia  the  terror  they 
inspire,  that  none  of  the  people  of  the  country  would  release  them 
from  the  liai-poon — a  task  which  the  travellei's  had  to  peiform  them- 
selvea,  and  receive  the  first  shock,  which  was  not  slight — the  most 
energetic  surpassing  in  force  that  communicated  by  a  Leyden  jar, 
completely  charged.  The  gymnotas  sni'passes  in  size  and  strength  all 
the  other  electric  fishes.  Hnmboldt  saw  them  five  feet  three  inches 
long.  They  vary  in  colour  according  to  age,  and  the  nature  of  the 
muddy  water  in  which  they  Hve,  Beneath,  the  head  is  of  a  fine  yellow 
colour  mixed  with  red  ;  the  mouth  ia  large,  and  furnished  with  small 
teeth  arranged  in  many  rows. 

The  gymnotus  makes  its  shock  felt  in  any  part  of  its  body  which 
is  touched,  hut  the  excitement  is  greater  when  touched  nnder  the 
belly,  and  in  the  pectoral  fin.  The  gymnotns  gives  the  most  frightful 
shocks  withont  the  least  muscular  movement  in  the  fine,  in  the  head, 
or  any  other  part  of  the  body.  The  shock,  mdeed,  depends  upon  the 
will  of  the  animal,  and  in  this  respect  differs  from  a  Leyden  jar,  which 
is  discharged  by  communicating  with  two  opposite  poles.  It  happens 
sometimes  that  a  gymnotns,  seriously  woimded,  only  gnes  a  very 
weak  shock,  bnt  if,  thinking  it  exhansted,  it  ia  touched  fearlessly 
and  at  once,  its  dischai-ge  is  terrible.  Indeed,  the  phenomena  depends 
so  much  upon  the  will  of  the  animal,  that,  according  to  Von  Humboldt, 
if  it  is  touched  by  two  metallic  ixkIs,  the  sliock  is  communicated  some- 
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times  by  one,  sometimes  by  the  other  waiid,  tliough  tlieir  estromities 
are  dose  together. 

The  exjieriments  al  ea  !v  rf lite  I         meet  tbtlot   i  do  were 

repeated  here.     If  we  jh      our^  I  ea   i]X)  1  tei      pjort,  and 

taite  hold  of  a  metall  e  oil  »  bl  ock  s  r  e  ve  1  b  t  no  shock  is 
received,  on  the  otbei  ha  1  f  the  fi&h  to  1  ed  w  th  a  glass-rod, 
or  one  covered  with  s  Hnmbollt  all  oDjldiil  resetted  this 
experiment  many  times,  with  decisive  results.  The  electric  organ 
has  been  carefully  deaeribed  by  these  obsei-vers.  The  organs  extend 
from  under  the  tail,  occupying  nearly  one-half  of  the  thicknass.  It 
is  divided  into  ibur  longitudinal  bundles  of  muscles,  the  upper  ones 
large,  the  two  smaUei-  below,  and  against  the  base  of  the  anal  fin. 
Each  bundle  consists  of  many  parallel  membranous  plates,  placed 
closely  together  and  very  nearly  horizontal.  These  plates  abut  in  one 
p:art  on  the  skio,  in  another,  on  tlie  mean  vertical  plane  of  the  fish. 
They  are  united  to  each  other  by  an  infinity  of  smaller  plates,  placed 
either  vertically  or  transversely.  The  smaller  prismatic  and  trans- 
vei-sal  canal,  intercepted  by  these  two  ordere  of  iJates,  are  filled  with 
gelatinous  matter.  All  this  organic  apparatus  receives  many  nerves, 
and  presents,  in  many  respects,  an  aiTangement  neai^ly  analogous  to 
that  of  the  torpedoa. 

The  Sear-Eels  (Mursina  Hdena)  are  serpent-like  fishes,  of  cyhn- 
drica!  fonn  and  delicate  proportions,  but  strong,  flexible,  and  active, 
swimming  m  Ti'aving,  undulating  movements  in  the  water,  just  as 
a  serpent  creeps  on  dry  land.  The  murœnas  liave  no  pectoral  fin  ;  the 
dorsal  and  anal  fin  ai'e  reunited  in  the  tail  fin.  A  bronchial  opening 
is  observable  on  each  side  of  the  body.  The  sea-eels  are  numerous  in 
species.  Murœiia  Helena  (Fig,  364),  which  is  an  inhabitant  of  the 
Mediterranean,  haa  only  a  single  row  of  teeth  ujjou  each  jaw.  It 
attains  the  length  of  forty  to  fifty  inches.  It  loves  to  bask  in  the 
hollows  of  rocks,  approacliing  the  coast  in  spring-time.  It  feeds  on 
crabs  and  small  fishes,  seeking  eagerly  for  polj'pes.  The  voracity  of 
these  fishes  is  such  tliat  when  other  food  fails  they  begm  to  nibble  at 
each  other's  tails. 

The  sea-eels  are  caught  with  rod  and  line,  or  by  lines  and  gronnd- 
bait,  but  their  instinct  is  such  that  they  often  escape.  When  they 
have  swallowed  a  hook  they  often  cut  the  line  with  their  teeth,  or 
they  tiuTi  upon  it  and  try,  by  winding  it  round  some  object,  to  strain 
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I  liPïk  it      When  emplit  m   t  net   tlipy  ju  lUj  l1i      l  sliuc  mi-ili 
thrwiia;li  whah  their  bod-^  cun  ^lide 

Th^yt  who  La^e  studied  the  elaa3ic=i  will  lemember  the  pas.  loiute 
lore  with  which  the  Roman  pjourmet  le^arded  these  iihhes  Li  tlie  da\a 
of  the  Emjjue  euormou-.  suma  were  expended  m  keepmi;  up  the  ponds 
which  enclosed  them  dud  Hie  lish  themselves  were  multiplied  to  such 
an  extent  thiit  Cttsai  on  the  occasion  of  one  of  his  tnamphs  dis 
tnhated  sis  tlioutdiid  among  his  ftiends  Litiniu»  CiaB&uy  was  Lcle 
bmted  among  weulthy  Eomant,  foi  the  splendour  tf  his  eel  ponda 
They  obeyed  his  -voice,  he  said  and  when  he  calleil  them  thej  darted 
towaids  him  m  oidei  to  he  fed  by  lus  hinds  The  same  Licmiui 
Ciiihsiis   (inl  QTimtiîs  Hortens  as    in  thei  ^\    ilt'ir  Eonnn  pitucim 
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emperoi  gave  the  sliive  Jus  ireedom,  iiud,  m  older  to  maiutL^t  bis  iii- 
dignatiou  with  Pollion,  he  oidereJ  hia  attenduiita  to  ke,ik  eveiy  vase 
ot  vahie  which  the  treedniim  hafl  collettoil  m  Lid  ui  luflimi 

In  the  pieseiit  tky  eeiiretL^  are  httlo  ctteemed  m  a  gast.onoiuic  point 
of  ^iew  Neiertheleas  they  are  '.tiil  sju„ht  lii  on  tiie  coast  of  Ital^, 
and  the  fisheimen  avtwl  with  great  care  the  hite->  ot  their  atrid  teeth 

Ihe  Eels  { hijitttJa)  hava  pectoral  iiiis  under  wLah  aie  the  gdl 
openings  t  n  each  wde  the  dorsal  and  dim!  hni  extending  up  1 1  tht 
tail,  mmçhn»  with  this  list,  which  teruiinate-'  m  a  point  at  the  extie 


mity.  The  eels  are  divided  into  two  groups  :  1.  lïi&'E.nla  {Angttilla), 
properly  so  called;  and,  2,  The  Congers.  The  first  inhabit  most 
European  rivers,  except  in  the  apawning  season,  when,  according  to 
some  naturalists,  they  betake  themselves  to  the  sea.  During  the 
greater  part  of  their  existence,  tlierelbre,  they  liave  no  connection  with 
the  ocean.  The  t'cii'jer,  on  the  other  hand,  ai-e  fishes  of  great  size, 
which  inhahit  the  seas  of  wnrm  countries,  as  well  as  those  of  Northern 
Europe,  The  tyjie  of  this  family  is  the  Common  Cooger,  AngvAlIa 
Ci3H(7er(Fig.  365j,  which  differs  from  the  true  eels  chiefly  in  the  dorsal 
fins,  which  commence  ver;-  near  to  the  pectorals;   and  also  in  their 


d  by  Google 


5aG  TJIK  UCKAX  WOl'.i.D. 

upper  jaw  being  longer  tliau  their  under  one.  ïhoy  attyiu  tbe  tLick- 
ness  of  a  man's  leg,  aud  ai-e  eometimes  two  yards  in  length.  The 
conger-eel  is  frequently  found  iu  salt  marshes,  but  its  flesh  is  held  in 
little  (esteem. 


The  fii>hfb  t  thiù  oilei  ire  claricteiised  ly  \eiti  I  hns  lemg 
attached  un  1er  the  peebiak  md  unmeilntelv  suspenied  t  the 
shoulder  hone  E  clusively  marire  hshes  the'^  mhalit  e^ayre^m 
of  the  glo)  e  Ihe  oi  lei  com]  rehends  thif e  lamilies  — I  D  s  oho- 
lidœ;  II.  Tleuro  eiilt  oi  flat  htbes    III  the  Gd  I 

I     1  IS  OB   LIE  1, 

ïhf  tmih  ot  Ducoholihe  codsi  ta  oi  a  small  numb  r  1  species 
uharaLten  el  Ij  tbeir  i  ntral  h      U        1  «    f  i  tl  e     i  snails 


(Li/iaris)  in  b  lI  the  1  n^tbened  mucous  b  h  is  without  s  ale'  hut 
with  one  loDp,  loi  il  fin  tbe  pectoral  and  ventrils  f  rmm^  one  ilisk, 
as  in  Fig.  36(  or  the  Suckers  {Lepi  logaster)  where  the  pectoials  and 
ventrals  form  tno  disl  i 

In  the  Lump-fish,  Ci/alopieris  (Fig.  367),  the  disk  formed  by  tbe 
ventrals  forms  a  sort  of  sucker,  by  wbicb  the  fish  attaches  itself  to  the 
rocks  ;  while  the  EclUneis  is  remarkable  for  tbe  disk-bke  sucker  with 
which  it  is  provided. 

The  Echineis  rémora  is  an  inliabilant  of  tbe  Mediterranean,  It  is 
fiiraished  mth  a  flat  rlisb.  which  covers  its  head,  as  represented  in 
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1     1,   u  mi™      1   tiin'-        inl  moiille 


I  ^  V  1  1  1 1  tl        1  it    tt    1   ^  it  elt  fiimly 


to  roclw,  ml  even  tc  ship  «nd  Urger  tote,,  ami.  .»  tl.e  l>o„  Isli 

Hosted  b,  Google 


(Acaitlhius),  wtich  it  meets  witli  in  its  wanderings.  Ita  iidJieiiou  to 
those  objecta  is  so  strong  tliat  tlie  streagtli  of  a  niiiii  tails  to  sefiarate 
them.  It  Bometimes  attaclies  itself  to  the  Ijelly  of  the  shaik,  and 
makes  long  voyages  on  tbis  monstmns  Inconiotive  animal,  and  that 
without  fatigue  or  danger,  for  its  enemies  are  kept  nt  a  distaiicu  hy  the 
formidable  moBster  which  carries  it. 


The  Flat-fisbea  (Fltur  duî  )  have  the  bol  Ht  tnl  ^  eatl; 
compressed,  but  in  a  direct  on  liiieieut  from  tb  t  I  (be  S  ttiK  s,n\ 
other  analogous  beings.  In  the  case  ot  the  Eaia  tl  e  body  is  flattened 
horizontally,  while  in  the  Pleuioneiti  1*  thev  are  c  uipe^s  el  lateiiUv 
The  head  of  fishes  of  this  ider  is  not  '.■ymmetr  cal  the  tw"»  e^es  are 
placed  on  the  same  side  ;  the  two  s  li,s  of  tl  e  mouth  aie  une  |ual 

To  these  pecnllarities  ot  btiuitirc  shall  letnin  when  ^\e  come 
to  ohseiTe  the  several  types  moie  cleirlv  In  macti  n  as  in  m  tion 
the  flat-fisbes  ai'e  always  turned  ui-  ii  tl  e  i  sile  ar  1  the  side  turned 
towards  the  bottom  of  the  '^ea  is  tint  which  lias  n  j  e^c  This  h  tl  it  of 
swimming  on  their  side  is  tbit  to  which  tleyowe  th  ii  lame  ot 
■jrXevpa,  side,  and  véx^o^,  swimmei's 

Their  chief  organ  of  natat  on  is  tl  e  caudal  fin  I  t  they  are  di,  tin 
guished  fi-om  all  other  fishes  by  the  manner  m  which  they  use  this 
oar.  "When  turned  upon  then  side  this  r^an  is  not  b  iiz  utal  hut 
vertical,  and  strikes  the  watet  \Pitcallyu  and  d  nn  Tie  alvince 
through  the  water  but  very  slowh  com]  ared  to  the  n  tion  oi  othei 
fishes.  They  ascend  or  descen  1  m  tl  e  watei  with  gi  eat  rji  mpt  tude 
but  they  cannot  turn  to  the  ri  ht  ot  kit  with  the  s  me  fdcihtj 
as  other  fishes.  This  projerty  f  iis  n^  or  s  nk  ng  in  tbe  water  with 
facility  is  the  more  useful  to  thei  inism  icl  a  the  ^  eater  pait  ot 
their  existence  is  passed  at  the  gicatc^t  dtjths  wheie  thev  Irav 
themselves  along  the  sands  at  tl  e  botton  of  the  ea  inl  oftei 
bide  themselves  from  the  i  en  mie  Am  ng  the  J  ?f  o  et  le 
soles,  turbot,  floundei-a,  and  \  laice  m  y  l)e  noted 

Soles  (SoJea)  have  the  body  11  ng  the  sile  opjusite  to  the  el^ei 
generally  furnished  with  shaggy,  soft  biiirs  ;  the  muzzles  round,  nearly 
always  in  atlvance  of  the  mouth,  which  is  twisted  to  the  left  side, 
and  furnished  with  teeth  on  one  side  only,  while  the  cyew  are  on  the 
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light  side  TliP  lI  isil  1 11 1  immeniei  ili  ut  tlie  moutli  aiil  exteiids 
lip  to  the  cinlal  or  terminal  hn  Ihe  Common  h^le  So7e«  i  uJgaris 
(Fi^  -itifl)  IS  plentiful  m  the  thannel  aloni;  the  AtUntic  toaflt's  and 
especially  m  the  Mfditemnein  It  i  Ijrfnii  on  the  ng,ht  aud 
whitish  on  the  tppositt  side  Its  pctoril  fina  ■ire  s[  ttM  1  lack  the 
soiles  ruef,ed  anl  denticnlate  its  siz  setmw  to  Tiri  in.cirdm"'  ti  the 
coast  it  ficpenti      03  the.  in  a  h  tl  the  feei  t  iiita 


taken  eiglitùcn  and  twenty  inches  in  length.  There  are  several  modes 
of  taking  them,  bat  for  commercial  pm"pose8  it  is  taken  by  the  trawl- 
net.  When  the  ground-book  is  employed  it  is  baited  with  fragments 
of  small  fish.  Every  oec  knows  the  delicate  flavour  of  the  flesh  of  the 
sole.  According  to  Laeepede,  its  flesb  may  be  kept  many  days,  not 
only  wiihont  corruption,  but  it  aequh-es  even  a  finer  taste. 

The  Turhot,  Bhomhus  maxiiuvs  (Fig,  370),  resembles  in  its  general 
form  a  lozenge,  whence  its  name  of  rhombus.  Its  under  jaw  is  more 
advanced  than  the  upper  jaw,  and  ifi  furnished  with .  many  rows  of 
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m  U  t    tl       It    I  eli  1  II  1      V     II    i  The  ielt  s  In 

M  1  a  1  le  1  I  1  1  yeUow    tl  e    i  lit  >«  le    vl  eh  la  the  mter  or 

wL  te  ith  brow  ibh  |  ote  and  i  o  nts  Ihe  trae  tn  bot  ih  the  spe  al 
del  ght  of  tLe  e}  le  ii  and  fal  ilo  i  ms  are  said  to  ha  e  been  given 
it  difftreut  times  W  i  ch  per&oiib  in  ordei  to  secure  a  hue  tirbot 
The  hsh  nsel  to  be  t  ken  largely  oi  our  own  coasts  but  u  \6  have 
to  rely  upon  moie  d  stnnt  fist  r  g  ^  und'i  i  r  a  krge  port  n  ot  o  ir 
aupih  — ldig«   lua  1 1  e^  com  ng  Ir  m  Holknd      The  tuilot  bpawns 


dutm^  tile  autiiiiu  ml  i*,  m  liut  cunlit  ii  liui^  Hjnni^  .iiiî  eirl) 
summer  Mr  lairell  eiiV9  that  it  spawns  m  spring  L>i  beitram 
doiibta  this  although  he  ii  not  quite  fure  of  it  inasmuch  as  theie 
will  no  doubt  1p  individuih  of  the  tuibot  km!  as  theip  are  ot 
all  other  Lmds  of  hsb  thit  will  tipawn  <ill  tlie  year  lound  The 
turbot  ibound-J  on  our  west  const  lound  Torbai  and  uft  the  mouth  o( 
the  Seine  and  the  Somme,  from  whence  comes  moat  of  the  fish  con- 
sumed in  London  and  Paris.  The  fioundere,  pkice,  and  lialibut  form 
an  important  section  of  the  Pleiironectidie. 
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The  Flouniers  and  Pkiee  (Platessa)  iuliabit  the  northern  seas  of 
Europe.     They  have  their  eyes  placed  on  the  right  side  ;  the  d 
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a  pile-fish,  wili  acid  greatlj  to  the  «seitempnt ,  and  if  the  '  dogs  ' 
elioûld  be  at  ail  plentiful,  it  is  a  ehoDce  if  a  single  fish  be  got  ont  of 
the  sea  in  its  integrity.  So  voracious  aie  theae  Bijualidse,  that  I  have 
often  enough  pulled  a  mere  skeleton  into  the  boat  instead  of  a  plump 
cod  of  ten  or  twelve  pounds  weight  " 

The  Dih  P  I  U(F^        2)  v    ommon  in  the  markets 

f  Paris,  i\'here  it  is 
1  M  in  great  esteeu). 
It  tikes  its  name  from 
the  hard  and  dentate 
ciles  on  its  body. 
The  Platessa  have  the 
J  ws  furnished  with  n 
ngle  low  ot  obtu-ie 
tetth  thf  dore^l  hn 
ilj  extentlb  in  trout 
to  a  hneiMth  the  tje 
lewuig  an  intervil 
lietT\pen  it  and  the 
caudal  The  fomi  of 
the  hod)  1^  ihomboi 
lal,  as  m  the  turhot 
anil  the  e^es  are 
usidlly  on  the  light 
le.  The  flounder, 
tl  e  plaice,  and  the 
dab,  are  all  examp.e^  of  this  gioup  ot  hsues. 

The  Halibut,  Eippofjhssus  vulgaris  {Fig.  373),  is  a  Jacge  fish, 
inhabiting  the  seas  of  Noi-thern  Europe  and  Greenland,  where  it  is 
occasionally  caught,  measuring  seven  feet,  and  weighing  from  three 
to  four  hundred  pounds.  A  fish  of  this  species  was  brought  to 
Edinburgh  market  in  April,  1828,  measuring  seven  feet  and  a  half 
in  lengtli  and  three  feet  broad,  weighing  three  hundred  and  twenty 
pounds.  The  body  of  the  hahbut  is  more  elongated  than  that  of  the 
plaice  or  flounder,  tlie  jaws  and  plmryogeans  being  armed  with  strong 
and  pointed  teeth, 

Gbeat  quantities  of  tliis  fish  are  criugbt  on  the  Greenland  and 
Norway  coasts,  and  other  northern  regions.     According  to  Laoepede, 
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tie  n  tuts  h"-!!  f  r  il  1  mth  in  imjlpmeit  wIiilIi  tley  ciU  <fan<i 
iiaed  It  13  composLd  ot  a  Lempen  cuiJ  hve  or  six  liuudred  yards  m 
length  to  v,\n.c\i  are  atlatlitd  son  e  thiit-v  smaller  cords  each  furnished 
■nitli  ft  Imbed  liwk  at  its  extremity  Ihe  hrgir  c  rd  1-,  attiched  to 
fl  atiiig  planka  which  act  ag  tiimmLrs  mdicatuio;  the  phce  of  this 
lormilabie  engme  of  destniudoii 

Tbe  G-reenlandeis  nsudly  replace  the  hempen  cor  Is   b>   thongs 
of  ftlalebone  or  naiijw  UiiKot  shuks  t-kin      Attheeiilrt  twenty 


hoars  these  hnes  are  drawn  home,  and  it  is  not  at  all  nnnsual  to  find 
five  or  six  large  halibut  caught  on  the  hooks.  Pl.  XXVIII.  represents 
the  native  mode  of  fishing  for  halibut  in  the  Greeoland  Seas. 

Anotlier  mode  of  capturing  this  and  other  flat-fish  is  to  spear  them 
on  their  sandy  beds,  "  No  rule  can  be  laid  down,"  says  Dr.  Bertram, 
"  for  this  method  of  fishing.  It  is  carried  on  successfully  by  means  of 
a  common  pitchfork,  but  some  gentlemen  go  the  length  of  fine  spears 
made  for  tbe  purjioae,  very  long,  and  with  very  sharp  prongs.   Others, 
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again,  use  a  three-pronged  farmyard  graip,  whicli  has  been  known  to 
do  as  much  real  work  as  more  elaborate  single  points  contrived  for 
the  purpose.  The  simplest  directions  I  can  give  is  just  to  spear  every 
fish  they  see."  M.  Figuier  adds,  as  a  caution,  that  before  attacking 
these  fishes,  body  to  body,  it  is  necessary  to  wait  till  they  are  somewhat 
exhausted,  otherwise  tbey  might  overturn  both  bark  and  fisherman. 

The  Greenlanders  cut  the  animal  up,  and  salt  the  pieces  ;  then  expose 
them  to  the  air,  in  order  to  dry  them  preparatory  to  a  long  voyage. 

In  its  fresh  state  the  halibut  is  not  very  delicate,  nlthough  it  is  fre- 
quently taken  for  such  by  those  not  conversant  with  the  qualities  of 
fish.  We  may  add  that,  notwithstanding  its  great  size,  the  halibut 
has  deadly  enemies  in  the  dolphins,  as  well  as  in  the  birds  which  prey 
upon  fishes  on  the  shore.  It  is  itself  a  voracious  fish,  devouring 
crabs,  cod-fish,  and  even  the  Raiadm,  not  even  sparing  its  own  species  ; 
they  attack  each  other,  nibbling  at  the  tail  or  fins. 


The  G^adidie  embrace  the  whole  of  the  Linniean  genus  Gadus. 
They  are  found  mostly  in  the  seas  of  cold  or  temperate  regions  in 
both  hemispheres,  and  are  the  objects  of  piu'suit  for  which  the  great 
fisheries  of  Europe  and  America  are  established.  They  are  known  by 
the  position  of  the  ventral  fin  under  the  throat,  and  by  the  pointed 
character  of  those  fins.  The  body  is  long  and  slightly  compressed  ; 
the  head  well  proportioned.  Theh-  fins  are  soft,  and  their  scales  are 
small  and  soft.  The  jaws  and  front  of  the  os  vomer  have  unequal 
pointed  teeth  of  moderate  size,  and  disposed  in  sevei-al  rows.  The 
gill-covers  are  large,  and  consist  of  seven  rays.  Most  of  the  species 
have  the  dorsal  fin,  and  contain  two  others  besides — a  fin  behind  the 
vent,  and  a  distant  caudal  fin.  The  stomach  is  large,  and  the  intestine 
long.  The  air-bladder  large  and  strong,  and  in  some  cases  notched  on 
the  margin.  The  flesh  of  most  of  the  species  yields  white,  healthy, 
and  agreeable  food,  easily  separable  into  flakes  when  cooked,  and  easy 
of  digestion.  The  family  includes  the  several  genera: — Mokrhua, 
to  which  belongs  the  Common  Cod-fish,  M.  caUarias  ;  the  Haddock, 
M.  œglefinus. — The  MEitLAsors,  or  Whiting.  M.  vulgaris,  and  M. 
alhus  ;  the  Coal-fish,  JJ.  carhonariis  ;  and  the  Pollack,  M.  poUachius. 
— The   MEKLunius,   or  Hakes. — The  Lota,  or  Ling,   L.  molva.— 
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MoTEi.i.A,  or  Eoi'k  Ling,  and  SilviT  (liido,  M  nrfj^ntHihi  ;  and  other 
genera  of  less  importance. 

The  liead  of  the  Coil  (Morrhiia  callarias)  is  compressed;  the  eyes 
placed  on  tlie  side,  close  to  each  other,  and  veiled  by  a  transparent  mem- 
brane, a  conformation  which,  according  to  Laeepede,  euahles  the  animal 
to  swim  on  the  sm'face  of  the  water  in  northern  regions  in  the  midst 
of  mountains  of  ice  and  nnder  hiinkfl  covered  with  snow,  without  being 
dazzled  by  the  l)rilliant  lij,'ht  ;  but  thin  ii])iji70u  is  niiKn]>|;ortBd  by  any 
other  naturalist  of  note. 


The  jaws  of  the  cod-fish  aie  unequal,  and  among  the  rows  of  teeth 
ndth  which  it  is  aiined  many  are  mobile,  and  can  be  hidden  in  their 
cavities  or  niL^,  at-cording  t<i  the  will  of  the  animal.  The  doiBal 
fins,  three  hi  number,  are  in  clusters,  as  in  Fig.  374  ;  anal  fins  are  two  ; 
[lectoi-al  fins  mirrow,  and  terminating  m  a  point  ;  caudal  fin  slightly 
forked.  Its  ciilour  îk  of  an  ashy  grey,  spotted  with  yellow  on  the  back  ; 
white  and  sometimes  reddisli  beueath. 

The  c\id-fish  iw  pvovidcil  with  a  vast  stomach,  and  is  veiy  voracious, 
feeding  ou  fishes,  cml)s,  and  moJInscs,  It  is  so  glnttonous  and  indis- 
crimimiting,  that  it  will  even  Hwailow  pieces  of  wood  and  other  similar 
objects.     This  is  essentiidly  a  sea-tish  :  it  ie  never  ween  in  fresh-water 
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streama  or  rivers,  remaining  duriug  tlie  greater  |iart  of  tlie  year  in  tlie 
depths  of  the  sea.  Its  habîtiial  sojourn  is  in  the  portion  of  the  Northern 
Ocean  lying  between  the  fortieth  and  sixty-sixth  degrees  of  latitude. 

In  the  vast  l'ange  thus  frequented  by  the  cod,  two  large  spaces  are 
pointed  out  which  it  seems  to  prefer.  The  tirat  extends  to  the  coast 
of  Greenland,  and  the  other  ia  limited  by  Iceland,  N'onvay,  the  Danish 
coast,  Germany,  Holland,  and  the  east  and  north  coast  of  Great 
Britain  and  the  Orkney  Isles,  comprehending  the  Doggei-bank,  Veil- 
bank,  and  Cromer  coast,  together  with  salt-water  Mea  and  arms  of  the 
sea,  soeb  as  the  Gairloch,  Portsoy,  and  the  Moray  Firth,  which  indent 
the  west  coast  of  Scotland,  and  attract  considerable  shoals  of  cod-fish. 

The  second  range,  leaa  generally  known,  but  more  celebrated  among 
sailors,  inolnJea  the  coast  of  K"ew  England,  Cape  Bjcton,  Nova  Scotia, 
and,  above  all,  the  island  of  Newfoundland,  on  the  south  coast  of 
which  is  the  famoas  sand-bank  calleil  the  Great  Bank,  having  a 
length  of  nearly  two  hundred  leagues,  with  a  breadth  of  sixty-two, 
over  which  flows  from  ten  to  fifty  fathoms  of  water.  Here  the 
cod-fish  swaim,  for  here  they  meet  shoals  of  herrings  and  other 
animals  on  which  they  feed.  Such  is,  accordmg  to  Laeepede,  tlie 
geogi'aphical  distribution  of  the  cotl-fish. 

The  English,  French,  Datch,  and  Americans  give  themselves  up  to 
the  cod-fisheiy  on  the  hank  of  Newfoundland  with  inconceivable 
ardonr.  This  island  was  discovered  and  visited  by  the  Norwegians  in 
the  tenth  and  eleventh  centuries,  long  before  the  discovery  of  America  ; 
but  it  was  only  in  ll'^T  aitei  the  discoveiies  oi  Ci  lumbu*"  tint  the 
navigatoi  John  Cibot  havii  g  visitai  these  legions  que  it  the  name 
by  which  zt  has  since  hem  known  and  called  attenti  n  to  the  swaima 
ol  cod  fiah  which  mhabited  the  suriounthug  sea  Immediately  after, 
the  Enghsh  and  some  otlier  nations  hastened  to  leap  these  fruitful 
fields  of  living  matter  In  1576  Fiance  sent  a  hundred  and  fiftv 
ships  to  the  gieit  Vinl  Spam  a  hunliel  and  t^\fiit>  fi>e  Portugal 
fifty  ind  Enf,land  foit^ 

Dui-mg  the  first  hall  of  the  eighteentli  century,  England  and  her 
colonies,  with  the  French,  cultivated  the  cod-fishery. 

From  1823  to  1831  France  sent  three  hundred  and  fortyKine  sliips, 
with  seven  thousand  sis  hundred  and  eighty-five  men,  which  carried 
into  port  over  fifty  million  ]^»unds  of  fish,  an  average  of  about  six 
milUons   annually.     Two   thousand   English  ships  of  various  sizes, 
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inimied  b\  iimiy  tl  usaiid  ■^ameii  p  ji  w  eiijl  \eJ  i  tl  :  jin 
^TOitaat  branch  I  i  iiidn^hy 

On  the  coist  of  Nfiway  from  the  hontieis  of  Inssia  to  ("npe 
Lmdesnjes  tht  cod  u'lhciy  is  an  imijoitaiit  1  nnth  f  trade  in  ^hieh 
a  maiitime  populati  n  ot  twenty  thousand  hshermen  are  employed  with 
five  thousand  hoati 

Tlie  c  d  i->  tiken  eithei  hy  net  or  hne  The  net  is  chiefly  emplo-\ed 
at  Newtiurdlmd  The  net  used  ii  rectangnlai  and  furnished  with 
lead  at  tie  tower  edge  and  c<ik  luois  rn  thtu^feredge  One  of 
the  e'ïtiemitie^  is  fixed  (U  tie  coast,  the  othei  w  cmiied  =eiiward 
foDoTAing  a  turve  taken  by  the  hrit"  and  the  fish  aie  attracted  bi 
diawm^  upon  both  e\tienitie9of  the  net  Jiid  1\  cne  atroke  many 
boat  loads  are  '■omctime'^  ta!  en 

The  modem  cod  imatk  is  chppei  built  with  laige  welK  for  carrying 
the  fish  ahve  its  cost  being  about  £1500  The  uew  usually  coneiats 
ot  ten  to  twelve  men  and  bojs  including  tl  e  ciptim  The  hue  m 
al«o  used  f  r  taking  cod  and  haddocks        Eac)i  ini  n     sith  l>eitiam 

has  a  1  ne  of  fifty  f  ithoms  m  length  and  attached  t  >  euh  of  these 
hnea  are  a  hundiel  siiooils  «ith  hooks  aheidy  baited  ^ith  muaeels 
pieces  of  heinng  oi  whiting  Eich  line  is  laii  cleai  m  a  shaOow 
bibket  and  so  aiian„ed  a-^  lo  run  lieely  as  the  bo  it  shcots  ahead 
The  filty  fathom  line  with  i  hmdied  hocks  is  m  Scotland  ailed  a 
ties  It  theie  aie  ei^ht  men  m  i  boat  the  kn^th  of  the  line  will 
be  fom  bundled  fathcms  with  eight  bundled  hookb  the  lines  being 
tied  to  ea(,h  rtbei  beloie  settint,  On  rtirnin^  at  the  fishing  ground 
the  fisbennen  heaie  overloard  a  coik  luoj  with  a  flagstaff  about 
SIX  leet  m  hei_,bt  attathetl  to  it  This  1  ucy  is  kept  htationaiy  b>  a 
line  cilled  the  jow  end  leachn  g  to  the  1  ottom  t  f  the  watei  wbeie 
it  IS  held  by  i  stone  or  a  grapnel  fistened  to  the  bwer  end  T  the 
pow  end  is  ilso  t  stened  the  iishm^  hne  which  is  then  paid  out  as 
fest  IS  the  boat  F.aik  which  may  le  ficm  loui  to  fi\6  kncts  an  hour 
ShouU  the  wnnd  be  unf-ncuialle  foi  the  diiection  m  wluch  the  ciew 
wish  to  set  the  line  they  use  the  oirs  When  the  hne  oi  taes  is  all 
nut  the  end  is  diopped  tnd  the  boat  returns  to  the  buoy  The  j«w 
line  IS  1  luled  up  with  tl  e  anchor  and  fishing  line  attached  to  it  The 
fisheimen  then  haul  m  the  hne  with  the  fash  attachel  to  it  Eight 
hundred  fish  might  be  t^ken  and  otten  have  1  een  bj  e\0ii  me  i  ni  a 
few  hourehv  this  opeiation    but  many  fi=fhermen  sr>  no\   that  thev 
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consider  themselves  fortunate  when  they  get  a  fmk  on  every  fiftli 
hook  on  au  eight-lined  '  taes'-line." 

Hungry  cod-fish  will  seize  almost  any  kind  of  Lait,  and  this  is  nsed 
either  fi^esh  or  salted.  The  fresh  bait  is  furnished  by  the  hening, 
whiting,  and  capelan,  a  little  fish  which  in  the  spiing  descends  from 
the  North  Sea  in  shoals,  pursued  by  the  cod-fish.  In  the  tenor 
caused  by  the  innumerable  bands  of  their  enemies,  the  capelans  spread 
themselves  in  all  the  seas  raund  Newfoundland  in  masses  so  thick  that 
the  waves  throw  them  ashore,  and  they  accumulate  occasionally  in 
heaps  upon  the  sandy  beach. 

The  principal  fishery  for  capelan  intended  for  bait  takes  place 
on  the  coast  of  Newfoundland.  The  inhabitants  of  these  regions 
carry  their  booty  to  the  fishermen,  who  make  Saint-Pien^e  their 
rendezvous,  with  whom  they  find  ready  purchasers. 

The  schooners,  with  a  fair  provision  of  bait,  leaving  Saint-Pierre 
and  other  ports,  take  a  noi-th-ea.sterly  direction  towards  the  great 
bank,  and,  having  chosen  their  fiahing-ground,  cast  anchor  in  fifty  or 
sixty  fathoms,  and  forthwith  the  crews  give  their  sole  attention  to  the 
lines  ;  some  of  them  watch  the  lines,  which  are  raised  every  instant, 
the  captured  fish  removed,  and  the  books  re-baited  ;  othere  subject  the 
captured  fishes  to  a  first  preparation  for  preserving  them  ;  they  are 
opened,  the  entrails  removed,  and  the  fish  split  in  two,  and  piled  one 
on  the  other,  and  covered  with  salt.  This  laboui-  goes  on  aa  long  as 
the  fishing  lasts.  The  sailor  is  on  deck  night  and  day,  covered  with 
oil  and  blood,  and  suiTounded  with  al!  sorts  of  offal  and  fish-like 
smells.  But  this  alone  is  insufiicient.  Boats,  manned  by  crews  of 
two  or  thi-ee  sailors,  are  continually  moving  about,  attending  to  the  more 
distant  lines  or  "  taes,"  which  radiate  round  the  ship  in  all  directions. 

One  poiiion  of  the  cod  caught  is  despatched  to  Euroiie  in  a  fresh 
state,  without  other  preparation  than  the  salting  which  they  receive 
on  the  deck  of  the  schooner.  But  much  the  greater  portion  are 
carried  on  shore  and  subjected  to  further  pi-e})ai-aiion,  Saint-PieiTe 
and  Miquelon  Islands,  which  are  granted  to  the  French  fishennen  on 
condition  that  no  fortifications  are  erected  on  them,  is  resorted  to  tor 
the  pui-pose  by  the  French  fleet;  St.  John's,  the  capital,  by  the 
Enghsh.  The  Comte  de  Gobinea,u  gives  an  animated  picture  of  the 
whole  process  of  enring  the  c^-fish  in  the  "Torn- du  Monde  for  1863." 
"The  French  houses  which  pursue  this  branch  of  trade,"  he  says, 
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"  Ijeloiig  principally  to  tliy  Porta  of  Gmiivillc  !uid  St.  Breiic  ;  and  the 
crews  of  their  ships  consist  of  two  very  distinct  elements  ;  the  smaller 
portion,  being  specially  raised  among  tlie  fishermen  properly  so  called, 
they  form  the  aristocracy  on  board  ;  to  these  are  added  a  larger  number 
of  mere  labourera,  who  are  hinded  on  the  arrival  of  the  vessel  at  her 
port.  Their  functions  are  limited  to  receiving  the  fish  from  the 
boats,  opening  it,  washing  oft'  the  glutinous  matter  in  the  cJiaufani, 
patting  the  liver  apart,  and  laying  out  the  split  fish  between  the  kyers 
of  salt  ;  finally,  sobjecting  it  to  the  different  phases  of  the  drymg 
process  on  the  strand, 

"  The  ehaufant  is  a  shed  raised  upon  piles,  standing  one  half  in  the 
water  and  one  half  on  shore;  it  is  construcled  of  planks  and  posts, 
through  which  the  air  is  suffered,  to  circulate  freely,  but  covered  in  with 
some  of  the  ship's  sails.  Here  the  process  of  separating  the  intestines 
fix>m  the  body  of  tlie  fish,  and  the  salting  process,  are  carried  on,  in  the 
midst  of  an  atmosphere  charged  with  all  manner  of  disgusting  smells, 
for  tlie  labourer  is  by  no  means  delicate,  and  never  thinks  of  removing 
the  disgusting  impurities  which  he  is  creating.  There  he  stands,  knite 
in  hand,  tearing  and  cutting  out  intestines  and  separating  vertebra*, 
his  only  care  being  to  avoid  cutting  liimself,  which  is  the  chief  danger 
he  runs,  in  the  midst  of  odours  sufficient  to  produce  suffocation. 

"  Connected  with  the  platform  on  which  this  rough  operation  is  per- 
formed is  a  cauldron,  sunk  in  the  earth,  to  receive  the  oil  pressed  out 
of  the  hver.  This  cauldi-on  is  surmounted  by  a  roof  some  nine  feet  in 
height,  in  the  form  of  an  inverted  cone.  Here  the  oil  which  flows 
ftom  the  open  way  above  is  suffered  to  fennent,  after  which  it  is  dmwn 
oS  into  casks. 

"  The  drying  slieds,  formerly  of  wood,  are  now  constructed  of  stone, 
and  in  places  well  exposed  to  the  sun,  and  especially  to  the  wind, 
artificial  or  otherwise.  The  son,  it  is  said,  does  not  dry,  hut  scorches  ; 
tlie  wind,  on  the  other  hand,  marvellously  fulfills  the  purpose,  and  in 
order  to  avoid  the  one  and  court  the  other,  an  apparatus  has  been  in- 
vented, consisting  of  long  movable  branches,  which  can  be  inclined 
so  as  to  bring  the  wind  dii-ectly  upon  the  row  of  cod,  in  connection 
with  the  sun's  rays,  which  are,  indeed,  not  very  formidable  in  this 
foggy  region." 

The  cod-fish  thus  dried  at  Newfoundland  are  forwarded  for  con- 
sumption to  all  parts  of  the  world  ;  but  only  a  small  part  of  the 
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products  of  tiic  lishery  are  thus  prepared.  Mure  tbia  half  the  pro- 
duce of  the  Freiiuli  fleet  are  sent  to  Frauce  merely  salted,  by  shijjs 
which  carry  salt,  bringing  back  fieli  in  return  to  Eochelle,  Bordeaux, 
and  Cette,  where  the  process  of  cming  is  completed.  In  our  home 
fisheries,  to  abbreviate  slightly  Dr.  Bei-tram's  account,  the  greater 
part  of  the  cod  taken  are  eaten  fresh,  but  considerable  quantities  of 
the  cod  and  ling  taken  on  the  coast  are  sent  to  market  cured.  Tlie 
process  pursued  is  very  simple  :  they  ai^e  brought  on  shore  quite  fresh, 
and  are  at  once  split  from  head  to  tail,  and  by  copious  washings 
thoroughly  cleansed  from  all  pai'ticles  of  blood;  a  piece  of  the  back- 
bone is  cut  away  ;  they  are  di'ainetl,  and  afterwanls  laid  down  in  long 
vats,  where  they  are  covered  with  salt,  and  kept  under  heavy  weights. 
By-and-by  the  flfih  are  taken  out  of  the  vats  ;  they  are  once  moi-e 
drained,  and  carefully  brushed,  to  remove  any  impurity,  and  bleached 
by  being  spread  out  singly  on  the  saudj  beach,  or  on  the  rocks  ;  when 
thorougldy  bleached,  they  are  collected  into  heaps  technically  called 
steeples,  and  when  the  Uoom,  or  whitish  appearance,  comes  out  on  the 
fish,  they  are  ready  for  the  market. 

The  cod  is  one  of  oui-  best-known  fishes,  and  was  at  one  time  much 
more  plentiful  and  cheap.  It  is  a  deep-water  iish,  found  in  all 
northern  seas,  and  in  the  Atlantic,  but  never  in  the  Mediterranean. 
It  ia  extremely  voracious,  greedily  eating  up  the  smaller  denizens  of 
the  ocean.  It  gi'ows  to  a  large  size,  and  is  very  prolific,  as  most  fishes 
are.  A  cod-roe  has  been  found  moi-e  than  once  to  be  half  the  gross 
weight  of  the  fish,  and  specimens  of  the  female  cod  have  been  caught 
with  upwards  of  eight  miUiona  of  eggs.  The  fish  spawn  in  mid- 
winter :  but  here  our  information  ceases  ;  when  it  beeomr-s  repraluetive 
is  unknown.  Dr.  lîertram  tliinks  that  it  is  at  least  tlu-ee  years  old 
before  it  is  endowed  with  breeding  power. 

The  growth  of  the  cod  is  supposed  to  be  very  slow  ;  Dr.  Beiiram 
quotes  the  anthority  of  a  rather  learned  fishermau  of  Buckie,  who  had 
seen  a  cod  wiiicli  had  got  enclosed  in  a  large  rock  jwol,  and  he  found 
that  it  did  not  grow  at  a  greater  i-ate  than  eight  to  twelve  ounces  ^ler 
annum,  though  it  had  abundance  of  food. 

On  our  o^vn  coast  two  modes  of  fishing  are  in  common  use  :  one  by 
deep  sea  liues,  on  each  of  which  hooks  are  fastened  at  distances  twelve 
feet  apart  by  means  of  short  lines  six  feet  long,  called  on  the  Cotnisli 
coast  "  snoods."    Buoys,  i-opes,  or  gi-apnels,  are  fixed  to  each  end  of  the 
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long  line,  to  keep  them  from  entanglement  with  eatli  other.  The 
hooks  are  baitetl  with  capelan,  launee,  or  whelks,  and  the  lines  are 
shot  across  the  tiJe  about  the  time  of  slack  water,  in  from  forty  to 
fifty  fathoms,  and  are  hauled  in  for  examination  after  six  honvs. 

Ari  improvement  lias  been  introduced  upon  this  mode  of  fishing  by 
Mr.  Cobb.  He  fixes  a  small  piece  of  eurk  about  twelve  inches  above 
the  hook,  which  suspends  the  bait,  and  exhibits  it  more  clearly  to  the 
fish  by  the  motion  of  the  wave.  The  fisbernien,  when  not  engaged  in 
hauling,  shooting,  or  laiting  the  long  Hnes,  fish  with  band-lines, 
holding  one  in  each  hand,  each  armed  with  two  hooks,  kept  apart  by 
a  strong  piece  of  wire.  A  heavy  weight  attached  to  the  lower  end  of 
each  line  keeps  it  steady  near  the  ground,  where  the  fish  principally 
feed.  Enormous  quantities  of  cod,  liaddock,  whiting,  and  coal-fish, 
with  pollack,  hake,  ling,  and  torsk,  are  taken  in  this  way  all  round 
our  coast.  Of  cod-fish  alone  four  hnncliecL  to  five  htmdied  and  fifty 
have  been  taken  in  ten  hours  by  one  man,  and  eight  men  have  taken 
eighty  score  of  cod  in  one  day,  fishing  off  the  Doggerbank  in  five  and 
twenty  fethoms  water.  Latterly  the  Norfolk  and  Lincoln,  and  even 
the  Esses,  coasts,  have  yielded  a  large  supply  of  fish,  which  are  canght 
as  described,  and  are  stowed  in  well-boats,  in  which  they  are  carried 
to  Gravesend,  whence  they  are  transliippel  into  niarket-boate, 
and  sent  up  to  Billingsgate  by  each  evening  tide  ;  the  store-boats 
not  being  allowed  to  come  up  higher,  as  the  fresh  water  would  kill 
the  fish. 

The  Haddock  (Morrhua  tpghfinus)  iS  common  in  our  markets;  it  is 
much  smaller  than  the  cod,  but  in  other  respects  not  unHke  it.  It 
frec[uents  the  same  localities,  and  is  caught  with  long  lines  baited  with 
pieces  of  herring  and  sand-lan'ai.  On  the  north-east  coast  of  Scotland 
the  haddock,  cui-ed  over  a  juniper  fire,  is  one  of  the  principal  adjuncts 
to  the  celebrated  Scottisli  breakfast. 

The  Wliiting,  MarlanQus  vulgaris  (Fig.  375),  by  some  amateurs  con- 
sidered the  most  delicate  of  all  the  Gladidai,  is  plentiful  all  round  our 
coast.  It  spawns  in  March,  and  the  eggs  aie  quickly  hatched.  It 
préfère  a  sandy  shore,  and  is  usually  found  some  miles  from  the  coast. 
It  is  a  small  fish,  itiiely  exceeding  twelve  inches,  and  seldom  reaching 
two  pounds  m  weight.  Tlie  whiting  is  long  in  the  body,  clothed  with 
veiy  small,  thin,  and  round  scales  ;  its  dorsttl  fins  are,  like  the  cod, 
three  in  number  ;  it  in  without  barbellaiy  appendage  ;  its  upper  jaw 
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prqjiîctri  over  the  lower  ;  it  is  of  a  silvi'iv  wliitu,  Ht>uietiiiie^  rulif  ved  liy 
an  olive  tiut,  which  is  contrasted  upon  tlie  W.'k  by  the  hlackisli  tint 
■which  distinguishes  tha  jjectoi'al  luid  aiudal  tins,  smd  l>y  a  blutk  ajwt 
which  some  individuals  have  fit  the  junction  of  the  jiectonils  with  the 
body. 


\  Ê  f 


tife>' 


The  whitiu^  inliabits  the  seas  which  wash  tlie  whole  European 
coast,  often  approaching  the  shore  in  shoals,  which  are  taken  aimnally 
in  grt'at  nuuibers. 


■'i.    AUDOMIKALLS. 


The  tisliL's  belonging  to  this  order  have  the  ventral  fius  under  the 
abdomen  placed  behind,  and  not  attached  to  the  bonea  of  tbe  shoulder. 
It  is  much  the  most  numerous  and  important  of  the  great  division  of 
the  Malacopterygeans.  It  includes  most  of  our  fresh-water  lishes,  a 
great  number  of  marine  species,  and  many  like  tbe  salmon,  which 
betake  tliemselves  to  tbe  rivere  in  tbe  spawning  reason  to  deposit 
their  ova.  We  shnll  limit  our  remarks  to  the  species  which  are 
CMsentinlly  œaïiuc,  amU  as  the  Suhnnnid;'',  the  i'hii>Hul:<',  nud  a  few- 
others. 
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OSSEiiL'S  FISHKS. 


Tlio  fisliea  of  tbis  family  are  graûctiil  in  shape,  and  have  the  body 
clothed  in  scales  ;  they  have  two  dorsals,  the  first  with  soft  laja,  fol- 
lowed by  a  &etond  which  IS  smallei  formel  without  rays  andadipoae — 
that  11  formed  aimply  of  a  skiii  filled  with  fatty  matter  unsupported 
by  osseou''  nys  They  inhabit  the  seas  of  temperate  and  northern 
regions  ascendmg  the  ii\ei8  at  ceitam  ?ea'î0ii%  and  m  some  m- 
sbmces  Imn^  estlusiTeli  in  the  great  riTers  and  wateic  urses  Tliev 
are  found  e*en  ni  the  m  et  éleva  ei  mountain  brooks  The  j:;raihng 
oi  shad  gnmiad  &prat  tiout  anl  the  salmon  thet}pe  ot  the  iaauly, 
belong  to  the  group 

The  f,eniis  Suhno  includes  three  ^spcies  nameh  ^ahiio  «alor, 
S  e*  Of  e  and  6  h  iitta  the  ti  uf      * Jf  these  S  s  ih)  (  Fig  37b)  hab  the 


body  long,  the  muzzle  roundish,  but  more  so  in  the  male  than  in  the 
female,  the  upper  jaw  provided  with  a  fossette,  into  which  the  point  of 
the  lower  jaw  penetrates  ;  the  back  is  a  sluty  blue,  the  sides  and  lower 
])art  of  tlie  body  of  a  silvery  diaphanous  white,  with  great  black  spots 
scattered  round  tho  ujiper  part  of  the  head,  roimd  the  iipi«T  edge  of  t  Le 
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eje  111(1  o^er  tlicopLitulum  oi  c  >\t;iiUn  burnt,  biuwuiJuiie^nki  pots, 
variable  liotlt  ui  form  aud  size  aie  spmikleJ  ova  tlie  sides  In  other 
respects  tlieii  tolonis  are  suliject  to  vanatioiis  according  to  ciicnm- 
stancfs      I ctore  T  atimiiig  tilt  dmnttii^  Ikk  indintfd  ]in\e\fi    the 


salmon  bus  passed  tbiou^jh  three  '■tage  ,  each  of  which  aie  nmked  by 
pecubanties  worthy  of  being  noted  The  yo^mg  salmon  I'l'ig  377)  is 
greyish  and  stiijel  with  I  lui       At  the  end  of  a  year  it  lifis  aciiuired 


a  fine  metiilhc  hue.  '■  The  other  jmrts,"  ncuordiiig  to  Mr.  Bknchardj 
"  are  of  a  dazzling  ateei-hlae  ;  eight  or  ten  large  spots  of  the  siime 
brilliant  bine  cover  it  as  with  a  silvery  mantle  on  the  sidoi^  ;  l)etweeii 
these  spots  a  reddish  or,  rather,  hrightish-riiïty  iivni  colour  prevails  ;  a 
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USSKULS  l■'l!^UK^i.  or.:. 

bluck  spot  ia  uwuiiUy  observable  ie  tlie  middle  of  the  B[,eculuiii.  Tlin 
belly  is  of  a  fine  diaphanous  Line  in  tbe  parr"  {Fig.  378). 

Dr.  Bertram  gives  it  very  clear  and  intelligible  account  of  tlie  early 
days  of  tlie  eahuon,  wliifli  was  at  one  time  veiled  in  mystery  :  "  Tlie 
spawn,  deposited  by  tlie  parent  fisli  in  October,  November,  and 
December,  lies  in  the  river  till  about  April  or  May,  when  it  quickens 
into  life.  I  have  already  described  the  changes  apparent  in  the 
salmon's  egg,  from  the  time  of  its  fructification  till  t!ie  birth  of  the 
flsli.  The  infant  fry  ai'e  of  course  very  helpless,  and  are  seldom  see» 
during  the  first  week  or  two  of  their  existence,  when  they  carry  about 
with  them,  as  a  pro^sion  for  food,  a  portion  of  the  egg  from  whence 
they  emanated.  At  that  time  the  fish  is  about  half  an  inch  in  size, 
and  presents  such  a  singular  appearance  that  no  person  seeing  it 
would  ever  believe  that  it  would  grow  into  a  fine  giilse  or  salmon. 
About  fifty  days  is  required  for  the  animal  to  assume  the  shape  of  a 
perfect  fish  ;  before  that  time  it  might  be  taken  for  anything  else  than 
a  young  salmon.  At  the  eud  of  two  years  it  has  changed  into  a 
smoit.  After  eating  up  its  umbilical  bag,  which  it  takes  a  period  of 
twenty  to  forty  days  to  accompHsh,  the  young  salmon  may  be  seen 
ahout  its  birthplace,  timid  and  weak,  hiding  about  the  stones,  and 
always  apparently  of  the  same  colour  as  the  surroundings  of  its 
sheltering  place.  The  transverse  bars  of  the  parr,  however,  speedily 
become  apparent,  and  the  fish  begins  to  grow  with  considerable  rapidity, 
especially  if  it  is  to  he  a  twelvemonth  smolt,  and  this  is  very  speedily 
seen  at  such  a  place  as  the  Stormoutbfield  ponds.  The  young  fiah 
continue  to  grow  lor  a  little  longer  than  two  years  before  the  whole 
nuinher  make  the  change  from  parr  to  smolt,  and  seek  the  salt  water. 
Half  tbe  number  of  any  one  hatching  begin  to  change  at  a  little  over 
twelvemonths  from  the  date  of  their  coming  to  life.  And  thus  there 
is  the  extraordinary  anomaly  of  lisli  of  the  same  hatching  being  at  one 
and  the  same  time  parr  of  half  an  ounce  in  weight,  and  grilse  weigh- 
ing four  pounds.  The  smolts  of  the  first  year  return  from  the  sea, 
while  their  brothers  and  sisters  ai'e  timidly  disporting  in  the  breeding 
shallows  of  the  upper  streams." 

It  thus  appears  that,  in  its  first  stage,  the  Young  Salmon  (Fig.  377  ) 
ia  called  a  parr  :  during  the  second  it  is  a  svwU.  ^Vhile  they  continue 
in  the  state  of  parr  they  lead  a  secludctl  life,  totally  unable  tu  endure 
salt  water,  which  would  kill  them.     When  they  Irnvc  become  smolts 
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■^■'>(;  THE  ou;-v,\  wom.u. 

tlie  fisli  Lctabi!  tliuicuelves  iii  bandsi  to  tlie  aea.  The  ncu,  luediug  being 
fevourable,  mid  tlie  fish  stroug  enough  for  the  salt  water,  a  rapid 
growth  is  tLe  conséquence.  Arrived  at  the  spot  where  the  tide  stops, 
they  stop  a  few  days  in  the  hrackish  water,  as  if  to  a<xnstoin  tîiem- 
selves  to  tlie  new  element.  After  that  they  disappear,  spreading 
themselves  over  the  wide  world  of  the  ocean.  At  the  end  of  two 
mouths  of  a  life  mysterious  and  so  /ar  unknown,  these  fishes  reappear 
in  tlte  rivers,  returning  to  their  native  pools  ;  hut  how  changed  ! 
Quantum  mutati  !  The  smolt,  which  lias  lived  in  the  river  two  or 
three  years,  and  only  attained  the  length  of  six  or  eight  inches,  returns 
at  the  end  of  a  two  months'  sojourn  in  the  sea,  weighmg  three  to  four 
pounds.     It  is  now  a  grilse. 

After  depositing  then:  eggs  the  grilse  remain  some  time  in  tlie 
fresh  water,  when  they  again  go  to  the  sea.  This  second  sojourn,  of 
about  two  months,  is  sufiîcient  to  send  it  back  weighing  from  sis  to 
twelve  pounds.  It  is  now  an  adult  salmon.  Each  new  visit  to  the 
sea  biings  the  salmon  haek  increased  in  size  in  proportion  to  the 
duration  of  the  voyage.  In  the  month  of  Maixih,  1845,  the  Duie  of 
Athole  took  a  salmon  iu  the  Tay  after  it  had  deposited  its  eggs;  he 
marked  it  by  attaching  a  metal  label  to  it.  It  weighed  ten  pounds. 
The  same  individual  with  its  metal  label  was  again  fished  up  after  five 
weeks  and  three  days'  absence.  It  now  weighed  twenty-one  pounds, 
having  in  the  meantime  travelled  forty  miles  down  the  river  to  the  sea. 

In  most  circumstances,  according  lo  Mr.  Blanchard,  to  whom  we 
are  indebted  for  much  information  relative  to  the  development  and 
migration  of  these  fishes,  salmon  of  various  ages,  which  have  neverthe- 
less sojourned  iu  the  sea  as  grilse,  adult  salmon,  and  others  inter- 
mediate between  them,  whose  first  sojourn  at  sea  has  extended  to  eight 
or  ten  montli^,  ascend  the  rivers  together  in  an  order  no  less  varied, 
the  older  individuals  heading  the  column,  the  youngest  bringing  up  the 
real". 

"When  the  period  ibr  depositing  their  eggs  approaches,  a  male  and 
temale  pair  oif,  as  it  were  ;  seeming  to  choose,  by  a  common  accoi'd,  the 
place  intended  to  receive  the  egg.  Here  both  male  and  female  employ 
themselves  in  hollowing  out  a  nest  in  the  strand,  some  eight  or  nine 
inches  deep,  wherein  the  female  deposits  her  eggs,  which  the  male 
fertihzes  by  shedding  a  milky  tînid  over  them,  sheltering  the  eggs 
afterwards  by  a  covering  of  tand. 
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The  salmon  oiiîy  ascends  thi-  ii-veis  to  sjiawii  iVj  f  if^eil^  lehmi 
afterwards  to  salt  water.  When  enjojinf;  themselves  m  the  watci 
they  swim  slowly,  fioatiug  near  the  burlace ,  but  in  pursuit  oi  any 
object,  or  if  threatened  with  dangei,  they  dart  out  of  the  watei  with 
estraoi'diiiary  promptitude.  The  tail  ly,  in  fact,  a  true  oar  moval  by 
powerful  muscles  ;  a  watei'fall,  or  lofty  «.ataract,  is  to  the  salmon  no 
serious  obstacle  when  it  is  impelled  to  ascend  to  its  hieedmg-place 
Curving  its  vertebral  column,  it  forms  itselt  into  a  sort  of  elastic  spring  ; 
the  arc  of  which,  being  suddenly  unbent,  strikes  the  water  with  great 
force  with  the  tail,  and  in  the  rebound  it  leaps  to  the  height  of  four  or 
five  yards,  clearing  waterlall^  of  considenble  height  It  it  falls  with 
out  accomplishing  its  object  it  lepeata  the  m  inauvie  until  it  is  at  last 
successful.  It  is  e  peciaUy  whm  the  li  idei  ot  the  b  md  m  ikt  a 
successful  leap  that  the  oth  is  il 
quiring  new  spirit  from  its  example  '  -  \ 

throw  themselves  upwiids  until 
their  emulation  is  rewarded  by 
success. 

Some  of  the  British  witerhlK 
are  celebrated  for  their  salmon  leapi 
Wales,  Scotland,  and  Ireland  havi 
each  their  celebrated  leai^s  m 
Penibrokeshire,  Arg^ie^hue  and  at 
Ballyahannoii,  in  county  Dom  gal 
and  at  Leixlip.  The  cataract  ot 
Leixlip  is  upwards  ot  twenty  ieet 
high,  and  the  countij  people  mil  e 
a  holiday  in  order  to  see  the  salmon 
clear  its  height.  These  aciobat 
fishes  frequently  fall  betoie  they 
finally  succeed,  and  it  ls  not  un 
Bsual  for  the  people  to  pla  e 
osier  baskets  to  trap  them  in  then 
fall.  At  the  catai  ict  of  Rilmoiacl. 
the   inhabitants    living    ne^i    the 

branches  of  trees  on  the  ed^e  of  the  1 3tk  By  means  of  the  e 
branches  they  eontriïe  to  catch  the  fi&hes  which  hn\e  Uûeà  in  their 
leap  ;  it  is  even  asseited  that  spoit>>men  have  been  known  to  kill  them 


1  Inverness  shire  (Fig    371) 
iivtr    hiv(    1  practice  tf   fi\m^ 
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on  the  wing,  as  it  were,  in  tlieir  leap.  But  tlio  exploit,  attributed  to 
Lord  Lovat  by  Dr.  Franklin,  is  perhaps  the  nearest  approach  to  the 
fabulous  which  we  have  met  with. 

Having  remnrked  that  great  numbers  of  salmon  faile<l  in  their 
efforts  to  sui-mount  the  Falls  of  Kilmorack,  and  that  they  generally 
fell  on  the  bank  at  the  foot  of  tlie  fall,  Lord  Lovat  conceived  the  idea 
of  placing  a  furnace  and  a  frying-pan  on  a  jioint  of  rock  overhanging 
the  river.  After  their  unsuccessful  effort  some  of  the  unhappy  salmon 
vrould  fall  accidentally  into  the  frying-^mn.  The  noble  lord  could 
thus  boast  that  the  resources  of  his  country  v^ere  so  abunchrat  that,  on 
placing  a  furnace  and  fiying-iKin  on  the  banks  of  their  rivers,  the 
salmon  would  leap  into  it  of  their  own  accord,  without  troubling  the 
sportsman  to  eateh  them.  It  is  more  probable,  however,  that  Lord 
Lovat  knew  that  the  time  to  enjoy  salmon  in  perfection  is  to  cook  it 
when  fresh  from  the  water,  and  before  the  richer  parts  of  the  fish 
have  ceased  to  curd. 

We  have  seen  how  rapidly  the  young  salmon  increase  in  size  in 
the  sea.  We  can  only  conjecture  what  is  the  nature  of  their  foal  at 
this  stage  of  their  existence  :  we  are  better  infonned  as  to  their 
manner  of  living  in  fresh  water.  During  their  first  stage  they  hve 
chiefly  on  insects,  and  the  spawn  of  small  fisbes  ;  from  the  time  when 
they  attain  a  ceiiain  size—that  is,  from  the  grilse  to  the  adult  state^ 
tbey  devour  a  multitude  of  these  smaU  fishes  themselves. 

The  British  rivers  in  which  the  salmon  abound  ai-e  the  Severn,  the 
"Wye,  the  Tweed,  the  Tay,  the  Don,  and  the  Dee,  with  many  of  their 
tribntaries,  and  in  Ireland,  tlie  Shannon.  Besides  these,  many  of  the 
watercoirrses  of  lesser  note  adjoining  the  coast  have  been  renowned 
for  their  salmon  fisheiies.  Some  of  tlie  Scottish  rivei-s,  especially,  are 
famooB  for  the  size  and  quality  as  well  as  numbers  of  salmon.  In 
days  not  very  distant  from  ours,  tarm  sentants  made  it  a  condition  of 
their  hiring  that  salmon  should  not  be  terved  to  them  more  than 
three  days  in  the  week.  These  times  are  changed  In  the  districts 
in  which  this  condition  was  the  most  stimgently  m'-isted  on,  the 
riverains  derive  a  princely  revenue  from  this  ■«jmce  alone  The  Tay 
fisheries  yield  a  revenue  of  seventeen  thousand  pounds  per  annum. 
The  Spey,  for  its  length  the  richest  in  Scotland,  produces  twelve 
thousand    pounds    per    anmim.       The  river  is  only  a   hundred  and 
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twenty  miles  from  it^  source  to  tlie  sea,  and  its  picturesque  bauks  are 
eelebrated  iu  a  local  ballad  which  saja,  not  very  liarmonionsly,  that 

"Dipjili',  Dnndiiicus,  Dumliileitli,  iind  Diiloeq, 
Are  tlic  bonnioat  linugliB  of  tlic  run  of  the  Spoy"; 

but  there's  "no  stamhuo;  watti  m  the  Spey I"  The  iiTei  drains 
thiiteen  liundied  miles  ot  mountama,  miny  ot  whose  bases  aie  more 
than  a  thousanil  ieet  abo\e  the  li^el  of  the  aea  The  Tweed,  which 
has  been  "poached"  and  plundeied,  hy  its  pioptietors  using  «utaii 
implements  until  there  wi^  seaiceh  a  tiah  in  its  upper  watei-s  i? 
slowly  leeo^ermi,  nndei  législative  enactments,  ami  its  until  is  iio\\ 
seven  thousand  hve  himdred  poumls 

Salmon  abounils  m  the  Loire  and  its  affluents,  but  is  mmJi  nn  le 
nre  m  the  Seme  ind  Maine  They  entei  the  Khine  ami  the  Elbe 
and  most  of  the  a;reat  n\ei-s  ot  the  noitli  ot  Euiope  In  Frinee 
they  weie  formerly  lound  in  the  nvers  of  Butting,  and  m  tbe 
G-ironde  Thei  aie  now  very  raie  m  these  nvers  The  toast  of 
Picardy  is  weU  funushed,  but  thev  are  rare  m  Upjiei  and  Lower 
Normandv.  In  Nor\\a^  especially  in  the  district  ot  Diontheim, 
the  salmon  fishery  la  conducted  on  a  laige  scale  un  the  sea  shore  as 
well  as  in  the  uitenoi  i^atei's  The  Bdtic  is  rich  in  salmon  Con- 
siderable fisheries  aie  earned  on  in  the  waters  of  the  (lulf  of  Fnilaml 
and  Bothnia,  as  well  as  m  the  waters  of  Swedish  La^wni  i 

The  mode=  of  procedure  m  saluon  fishery  are  very  vinous  Lines, 
bow-nets,  hooks,  ami  tndents,  or  si)ear3,  are  employed,  but  especially 
nets — namely  the  hoop-net  or  tremail,  a  net  which  is  thrown  quite 
across  a  river  ;  it  is  made  with  thickish  string,  and  is  about  a  hundred 
fathoms  in  length  by  eighteen  inches  in  height,  the  nieslies  being 
from  foui-  to  five  inches  aqujire. 


Tliis  family  includes  the  Pih  which  leing  a  fiesh  ^^  itci  tisli  neel 
not  now  occupy  our  attention  it  includes  also  the  singular  genus 
Stomias,  and  the  Flymg  fish  Eio  œtu-< 

Tlie  Stomias  have  a  bolv  muth  elongated  the  muzzle  being  veiy 
short,  the  mouth  very  deeply  cleft,  the  opercula  reduced  to  small 
membranous  laminre,  the  maxillaiius  fi\ed  to  the  cheek,  the  intei 
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iiia\ilhi\  puliitiiip  xiiil  iiia.\iikiv  i")iifs  me  iitlia  jium^ly  Inriiishi-d 
with  tfeth  itudthn  p  lie  long  aud  lioukecl  Smuliii  tuth  ai*  oliserv- 
able  on  the  tonr,ue  The  \entral  fiii^  an?  plmtvl  Iwr  hnck,  and  the 
dor-ial  fin  k  placed  opposite  the  anal  tin  on  the  hiodei  extremity  of 
the  bodv 

Onh  Ho  '-pecies  ot  thi?  ^enus  iie  known    the  one    t  the  Mediter- 
ranean btmia  hen  (fig    SSO)    the  othei   of  the  Atli.nlic  Ocean,  H. 


haihutub  s<>  ollefl  frcm  the  lon^  1  irlmla  un  the  thin  Both  speck-H 
are  black  m  ci>lour  with  nunierou^  small  siheif  spots  on  the  ab- 
domen The  boil)  of  S  hea  is  tbm  compiessed,  coveied  with  little 
thm  scales  of  blackish  blue  much  spotted  on  the  back  and  abdomen, 
a  little  bnçhter  on  the  sides— the  head  m  some  respects,  reualhng 
that  of  a  seipent 

Flying  IS  80  mnch  aa^ociated  m  our  mindw  \nth  the  usual  denizens 
ot  the  an  that  the  idea  ot  flyjnft  faslies  seems  to  lie  a  contradiction. 
Nevertheless  somefisbespOBsessthatponci  the  fins  beiu,^  transtbrmed 
into  win^,  which  they  aie  ennble<l  to  raise  tor  a  te^  seconds.  Thewe 
mugs  howevei  are  neithei  lon„  noi  jxiwerlul  foi  it  lather  acts  the 
part  ot  »  iwiachute  than  Mini^h  The  dietin(,inshin„  character  of  the 
Exoccdm  or  flym^  fish  dre  the  pectoi~d  fins  neailj  the  length  of  the 
bodj   the  head  flattened  abo^e  wnd  on  the  sides  the  hwei  part  of  the 
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body  fuinLsheil  with  a  loiij^ituclinal  series  of  e.aniiated  scales  on  oach 
side,  the  dor^l  hn  placed  above  the  anal,  the  eyes  large  and  the  j-iW! 
funushed  witfi  am  dl  pointed  teeth 

The  Flying  fishes  (Fig  3'5l)  m  their  own  element  are  InrasBed  h> 
attacha  oi  othei  mhabitants  of  the  ocean  and  when  under  the  excite- 
ment iffeartbey  take  to  the  air,  thev  aie  eijuiUy  expose<l  to  the 
atti  1      {     |ii  11    1irl       1     n!h  il      \  m  n    sj»   i  s  d  ^nlls     V>e 


have  said  that,  hi  their  leap  from  the  water,  their  fins  sustain  them 
rather  as  paraclrates  than  wings,  with  which  they  beat  the  air. 
Mr.  Bennett's  description  is  pretty  clear  on  this  point.  "  I  have 
never,"  Le  says,  "  been  able  to  see  any  percussion  of  the  pectoral  fins 
during  flight  ;  and  the  greatest  length  of  time  I  liave  seen  this  volatile 
fish  on  the  fly  has  been  thirty  seconds  by  the  Wiitch,  and  the  longest 
flight,  mentioned  by  Captain  Basil  Hall,  has  been  two  hundred  yards, 
but  he  thinks  that  suhseijuent  observation  has  extended  the  space. 
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The  usual  height  of  tbtir  flight  i^  wen  i!)3\l  the  siuii  •.  f  the 
water,  is  from  two  to  tluee  leet,  but  I  hare  known  tbein  come  n  boaid 
at  the  height  of  foiuieen  leet  anil  npnanls  AnJ  tbp^  ha^c  bien  T\eH 
aaeeilainecl  to  come  into  the  ihams  ot  a  hue  ot  buttle  ship  ■^\liicb  ir 
considered  to  be  upwards  of  twentj  leet  But  it  must  not  be  bu] 
posed  that  they  have  the  power  of  ntiRuig  tl  cmselves  mto  the  aar  iftei 
having  loft  their  native  element ,  lor  on  watching  them  I  ha^e  tllen 
seen  them  fall  much  below  the  delation  at  wh  eh  thev  first  ro^  horn 
the  water  ;  nor  have  I  ever  in  inv  Jistance  seen  tliein  use  hom  the 
height  to  which  they  fii^t  spiang  foi  I  conceive  the  elevation  they 
take  depends  on  the  power  of  the  trat  spnng 

The  most  common  sieLies  la  E  iditam  Its  btiUiant  tolounng 
would  seem  designed  to  point  it  otit  to  its  enemies,  agiinst  whom  it  is 
totally  defenceless.  A  djizzling  silvery  splendour  pervades  its  surface. 
The  summit  of  its  head,  its  hack,  and  its  sides,  are  of  azure  blue;  this 
blue  becomes  spotted  upon  the  dorsal  fin,  the  pectoral  fin,  and  the 
tail.  This  fish  is  the  common  prey  of  the  more  voracious  fishes, 
such  as  the  shark  and  the  sea-biitls  ;  its  enemies  abound  in  the  air 
and  water.  If  it  succeeds  in  escaping  the  Charybdis  of  the  water, 
the  chances  are  in  favour  of  its  coming  to  grief  in  the  Scylla  of 
the  atmosphere  ; — if  it  escapes  the  jaws  of  the  shark,  it  will  probably 
fall  to  the  share  of  the  sea-gull.  The  dolphm  is  also  a  (brmidable 
enemy  to  the  much-persecuted  flying-fish.  Captain  Basil  Hall  gives 
a  very  animated  description  of  their  mode  of  attack.*  He  was  in  a 
prize,  a  low  Spanish  schooner,  rising  not  above  two  feet  and  a  half  out 
of  the  water.  "  Two  or  three  dolphins  had  ranged  past  the  ship  in  all 
their  beauty.  The  ship  in  her  progiess  through  the  water  bad  put 
up  a  shoal  of  these  little  things  (flying-fish),  which  took  their  flight 
to  windward.  A  large  dolfihin  which  had  been  keeping  company 
with  us  abreast  of  the  weather  gangway  at  the  depth  of  two  or  three 
fathoms,  and  as  usual  glistening  most  beautifully  in  the  sun,  no  sooner 
detected  our  poor  dear  friends  take  wing  than  he  turned  his  head 
towards  them,  darted  to  the  surface,  and  leaped  from  the  water  with  a 
velocity  little  short,  as  it  seemed  to  us,  of  a  cannon-ball.  But  though 
the  impetus  with  which  be  shot  himself  into  the  air  gave  him  an 
initial  velocity  greatly  exceeding  that  of  the  flying-fish,  the  start 
which  his  fated  prey  had  got  enabled  them  to  keep  ahead  of  him  for  a 

*  ■■LientPnant.ind  Cfimmaiiilpr,"  l>y  Copiai n  Basil  HmH.     Hell  &  Diilc1y,ljinilnn. 
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coiisidei'able  time.  The  leiigtli  ol  the  dolphin's  first  spring  could  not 
1)6  less  than  ten  yarda,  and  after  he  fell  we  could  see  him  gliding  like 
lightning  through  the  water  for  a  moment,  when  he  again  rose,  and 
shot  upwards  with  considerably  greiiter  velocity  tliau  iifc  first,  and  of 
course  to  a  still  greater  distance.  Id  this  manner  the  merciless 
pursuer  seemed  to  stride  aîong  the  sea  with  fearful  rapidity,  while  his 
brilliant  coat  sparkled  and  flashed  in  tlie  sun  quite  splendidly.  As  he 
fell  headlong  in  the  water  at  the  end  of  each  leap,  a  series  of  circles 
were  sent  far  over  the  siufnco,  for  the  bijeeze,  jnat  enough  to  keep 
the  royals  and  topgallant  studding-sails  extended,  was  hardly  felt  as 
yet  below. 

"  The  group  of  wretched  flying-fishes,  thus  hotly  pursued,  at  length 
dropped  into  tbe  sea;  but  «o  were  rejoiced  to  observe  that  they 
merely  touched  the  top  of  the  swell,  and  instantly  eet  oft  again  in  a 
fresh  and  even  more  vigorous  flight.  It  was  particularly  interesting 
to  observe  that  the  direction  they  took  now  was  quite  ditferent  from 
the  one  in  which  they  had  set  out,  implying  but  too  ob^dously  (hat 
they  had  detected  tlieir  fierce  enemy,  who  was  following  them  with 
giant  steps  along  the  waves  and  was  gaining  rapidly  upon  them. 
His  pace,  indeed,  was  two  or  three  times  as  swift  as  theirs,  poor  little 
things  !  and  the  greedy  dolphin  was  fully  as  quick-sighted  ;  for  when- 
ever they  varied  their  flight  in  the  smallest  degree,  he  lost  not  the 
tenth  part  of  a  second  in  shaping  hia  course  so  as  to  cut  off  the  chase  : 
while  they,  in  a  manner  really  not  unlike  that  of  the  hnre,  doubled 
more  than  once  upon  the  pui^ner.  But  it  was  scon  plainly  to  be 
seen  that  the  strength  and  confidence  of  the  flying-fish  were  fast 
ebbing;  their  flights  became  shorter  and  whorter,  and  their  course 
more  fluttering  and  uncertain,  while  the  leaps  of  the  dolphin  seemed 
to  grow  more  vigorous  at  each  bound.  Eventually  this  skilful  sea- 
sportsman  seemed  to  arrange  his  springs  so  as  to  fall  jnst  under  the 
very  spot  on  which  the  exhausted  flying-fisli  were  about  to  drop-  This 
catastrophe  took  place  at  too  great  a  distance  for  us  to  see  from  the 
deck  wlmt  hapjjened  ;  but  on  our  mounting  high  on  the  rigging,  we 
may  be  said  to  have  been  in  at  the  death  ;  for  then  we  could  discover 
that  the  unfortunate  little  creatures,  one  after  another,  either  popi>ed 
right  into  the  dolphin's  jaws  as  they  liglited  on  tlie  water,  i.r  wtrc 
snapped  up  instantly  after." 

Unhappy  Esoc«'t\is!      Nature  has  cnielly   expiated   the   double 

2  o  -2 
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privilege  she  has  granted  tliep  ;  she  has  taken  with  hoth  hands  what 
she  has  awarded  with  one  ! 


THE  clup]i;ad^, 

Of  whioli  thi,  lierini^  la  the  graceful  nsetiil  ind  well  kiiowa  typo, 
and  to  wh  cli  also  the  pilchaid  the  shad  and  the  anchovy  belong  The 
Clupea  have  the  body  limgish  and  compressed  eapeiially  at  the  belly, 
where  it  comes  to  tn  fd-,e  it  i?  clothed  with  lar^e  acale^î  lormiug 
towards  the  bell)    a  saw  like  edge    which  is  veiv  thin  and  easily 


lenioved.     One  dorsal  tin  without  spinoua  rays,  and  one  ventral,  botli 
placed  near  the  middle  of  the  body,  are  its  locomotive  characteristics. 

The  Herring,  Cluj^ea  Imrengus  (Fig.  382),  is  too  well  known  to  require 
de.scription  ;  its  appearance  is  magnificent  ;  but  we  shall  only  remark 
here  tiat  its  back,  which  in  the  fish  aft«r  death  is  of  an  indigo  blniah 
colour,  is  green  during  life  ;  the  other  parts  vary  considerably  in  their 
colours  and  markings,  sometimes  re[ireseiiting  written  chara«tei-s, 
which  ignorant  iishermen  have  com^idered  to  bo  words  of  mystery. 
In  November,  1587,  two  herrings  were  taken  on  the  coast  of  Norway, 
oa  ihe  bodies  of  wliich  wire  markings  re;e!abling  Gothic  printed 
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uliiiract.TS.  These  herrings  had  the  signal  honour  of  being  presented 
to  the  King  of  Norway,  Frederick  II,  This  superatitious  prince 
turned  jiale  at  sight  of  this  supposed  prodigy.  On  the  back  of  these 
innocent  inhabitants  of  the  deep  he  saw  certain  cabalistic  characters, 
which  he  thought  announced  his  death  and  that  of  his  queen.  Learned 
men  viere  consulted.  Their  science,  as  reported,  enabled  them  to  read 
distinctly  words  expressing  the  sentiment,  "  Very  soon  you  will  cease 
to  fish  herrings,  as  well  as  other  people."  Other  savants  were  assem- 
bled who  gave  another  explanation;  but  in  1588  the  king  died,  and 
the  people  were  firmly  convinced  that  the  two  herrings  were  celestial 
messengers  cliarged  to  announce  to  the  Norwegian  people  the  ap- 
proaching end  of  the  monarch. 

This  fish  abounds  throughont  the  entire  Northern  Ocean  in  im- 
mense shoals,  which  are  found  iii  the  hays  of  Greenland,  Lapland,  and 
round  the  whole  coast  of  the  British  islands.  Great  shoals  of  them 
occupy  the  Gulfs  of  Sweden,  of  Norway,  and  of  Denmark,  the  Baltic 
and  the  Zuyder  Zee,  in  the  Chaune!,  and  along  the  coast  of  Prance  up 
to  the  Loire,  beyond  which  they  never  appear  to  he  found. 

The  herrings  are  gregarious  fishes,  and  live  in  great  shoals  closely 
picked  together  ;  shoals  to  be  counted  not  by  thousands,  but  by  mitliona 
and  tliousands  of  millions,  in  every  shore  and  bay.  It  was  the  favourite 
theory,  not  very  long  ago,  that  herrings  emigrated  to  and  from  the 
arctic  regions.  It  was  asserted,  by  the  supporters  of  this  theory,  that 
in  the  in<w;cKS3ible  seas  of  high  northern  latitudes  herrings  existed  in 
overwhelming  numbers,  an  open  sea  within  the  arctic  circle  affording 
a  safe  and  bounteous  feeding-ground.  At  the  proper  season  vast 
bodies  gathered  themselves  together  into  one  great  army,  which,  in 
nombers  exceeding  the  powers  of  imagination,  departed  for  more 
southern  regions.  This  great  Reer,  or  army,  was  subdivided,  by  some 
instinct,  as  they  reached  the  different  shores,  led,  according  to  the 
ideas  of  fishermen,  by  herrings  of  more  than  ordinary  size  and  sagacity, 
one  division  taking  the  west  side  of  Britain,  while  another  took  the 
east  side,  the  result  being  an  adeijuate  and  well  divided  supply  of 
herrings,  which  penetrated  every  bay  and  arm  of  the  sea  round  our 
coast,  from  Wick  to  Yarmouth.  Closer  observation,  however,  shows 
that  this  theory  lias  no  existence  in  fact.  Laeepede  deni^  that  those 
periodical  joumeyings  take  jilace.  Valeuciemiea  also  rejects  them.  It 
is  ti-ue  that  the  herrings  bave  disappeared  in  certain  neighbourhoods 
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in  ivliicli  tlioy  were  formerly  very  plentiful;  bat  it  is  also  certain  tliat, 
in  many  of  the  flshing  stations,  fisli  are  taken  all  the  year  round. 
Moreover,  tbe  discovery  tliat  tlie  herring  of  America  is  a  distinct 
species  from  that  of  Europe,  and  tliat  they  do  not  even  spawn  in  the 
same  waters,  is  fatal  to  the  theory.  In  short,  there  ia  a  total  absence 
of  proof  of  their  pretendeA  migrations  to  high  northern  latitudes,  and 
recent  discoveries  all  tend  to  show  that  the  lierring  is  native  to  the 
shores  on  which  it  is  taken. 

"It  has  been  demonstrated,"  sajs  Dr.  Bertram,  "that  the  herring 
is  really  a  native  of  our  immediate  seas,  and  can  be  caught  all  the  year 
round  on  the  coast  of  the  three  kingdoms.  The  fishing  begins  at  the 
island  of  Lewis,  in  the  Hebrides,  in  the  month  of  May,  and  goes  on  as 
the  year  advances,  till  in  July  it  is  being  pi-osecuted  off  tbe  coast  of 
Caithness;  while  in  autnmn  and  winter  we  find  hirge  supplies  of 
herrings  at  Taimoiith  ;  there  is  ti  winter  fishery  in  the  Fii-tli  of  Forth. 
Moreover,  this  fish  is  fomid  in  tbe  south  long  before  it  ought  to  be 
there,  accordmg  to  tbe  emigration  theory.  It  has  been  deduced,  from 
a  consideration  of  the  annual  takes  of  many  years,  that  the  berring 
exists  in  distinct  races,  ivhich  arrive  at  maturity  mouth  alter  month. 
It  is  well  known  that  the  herrings  taken  at  Wick  in  July  are  quite 
diflerent  from  those  caught  at  Dunbai'  in  August  and  September; 
indeed  I  wumd  go  further,  and  say  that  even  at  Wick  each  month  has 
its  changing  shoal,  and  that  as  one  race  appears  for  capture  another 
disappears,  having  fultiUed  its  mission.  It  is  certain  that  the  heriings 
of  these  different  seasons  vary  considerably  in  size  and  appearance  ; 
localities  are  marked  by  distinctive  features.  Thus  tlie  well  known 
Locii  Fyne  herring  is  essentially  different  fram  that  of  the  Firth  of 
Forth  ;  and  those  differ  again,  in  many  particulai-s,  îvom  those  caught 
off  Yarmoutii.  In  fact,  the  hen-ing  never  ventures  far  from  the  shore 
where  it  is  tidcen  ;  and  its  condition,  when  it  is  caught,  is  just  an 
index  of  the  fealing  it  has  enjoyed  in  its  particular  locality.  The 
superiority  of  flavour'  oE  the  herring  taken  m  oiu:  great  land-locked 
salt-water  lochs  is  midoubted.  Whether  or  not  resiilting  from  the 
depth  and  body  of  water,  from  more  plentiful  marine  vegetation,  or 
from  the  greater  variety  of  land  food  likely  to  be  washed  into  these 
inland  seas,  has  not  yet  been  determined,  b7it  it  is  certain  that  the 
herrings  of  our  western  sea4ochs  are  iufiuitely  superior  to  those 
uapturi'd  in  the  more  ojien  sea."     "  Moreover,"  he  addy,  "  it  is  now 
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known,  from  the  iiiijiiiries  of  tlie  late  Mr.  Mitchell  Hiid  otlier  authorities 
on  the  gefigiapliicïil  distribution  of  the  herrbig,  that  the  fieh  has 
never  heen  noticed  as  teing  at  all  abundant  in  the  aïctie  regioiDi." 

The  herring  feeds  on  siiiall  ci'ustaceams,  fishes  jnst  bitched,  and  even 
on  the  fry  of  its  own  species.  On  tlie  other  hand,  its  enemies  are  the 
most  formidable  inhabifcuits  of  the  ocean  ;  the  whales  destroy  them  by 
thousands,  lut  man,  above  all,  can-ies  ou  a  war  which  threatens  to 
be  one  of  extermination.  In  tact,  the  hening- fishery  his  been  tv 
certain  nations  the  great  cause  of  their  prosjierity.  It  was  tl.o  foniidn- 
tion  of  Dntch  independence.  Silk  manufacture,  coflee,  tea,  spices,  which 
are  productiTe  of  great  commereial  movements,  address  themselves  only 
to  the  wants  of  luxiury  or  fashion.  Tlie  pi-oduce  of  the  hei-ring-fisliery, 
on  the  coutiïiry,  is  one  of  necessity  to  the  people;  and  Holland  would 
have  languislied  and  quickly  disajipeared,  with  its  fictitiona  territoiy, 
if  tbe  sea  had  not  added  to  its  commereial  industry  this  inexhaustible 
mine  of  wealth.  That  vast  field  it  has  worked  with  pet-severing  ardoiir. 
Straggling  for  an  existence,  it  has  conquered.  Every  year  numerous 
vessels  leave  the  coast  of  Holland  for  this  precious  marine  harvest. 
Tiie  herring-fishery  is,  fof  the  Dutch  people,  the  most  important  of 
maritime  expeditions.  It  is  with  them  known  as  the  "  gi"eat  fishery." 
Whalmg  is  known  as  the  "  small  fisliety."  The  great  iisheiy  ia  a 
golden  mine  to  Holland  ;  it  ia,  heaidea,  a  very  ancient  occn^jation  with 
oureelves.  We  find  it  flourishing  in  the  twelfth  centuiy;  for,  iu 
1195,  act-oi-ding  to  the  historians,  the  city  of  Dunwich,  in  the  county 
of  Siifiblk,  nas  obhged  to  famish  the  king  with  twenty-four  thousand 
herrings.  We  also  find  meution  made  of  the  herring-fishery  hi  a 
chronicle  of  the  Monasteiy  of  Evesham  in  the  ye/ir  709. 

Towards  the  year  103LI  the  French  sent  vessels  into  the  North  Soa 
from  Dieppe  for  this  fishing,  nearly  a  century  before  the  Datch  maclo 
the  attempt  ;  but  as  early  as  the  thirteenth  century  tliat  enterprijin;.; 
people  employed  two  thousand  boats  in  thia  industry.  The  Danes, 
Swedes,  and  Norwegians  also  threw  themselves  into  thia  trade  at  an 
early  period.  The  French,  Danes,  and  Swedes  furnish  at  the  ])i'esent 
time  only  sufficient  for  home  consiimT)tion.  The  monopoly  of  foreign 
trade  belongs  to  the  English,  Dutch,  and  Norwegians.  "  The 
quantity  of  herrings  gathered  every  year  by  our  neighbours  beyond 
the  Channel,"  says  Moquiu-Tandon,  "is  tmly  enormous.  In  Yar- 
moutJi  alone  tour  hundred  ships,   of  from   forty  to  sixty  toiL'',  are 
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equipped,  the  largest  being  manned  by  twelve  men.     The  i 
derived  i'rom  tliia  fleet  is  about  seTen  hundred  thousand  pounds.     In 


1857  three  of  these  liahing-boats,  belonging  to  the  same  proprietors, 
carried  home  three  millions  seven  hundred  and  sixty-two  thousand 
fishes." 

Since  the  beginning  of  this  century  the  Scottish  fishermen  have 
emulated  the  zeal  of  the  English.  In  a,  paper  communicated  to  the 
British  Association  in  1854,  Mr.  Oleghorn,  who  has  paid  great  atten- 
tion to  the  subject,  states  "  that  there  are  nine  hundred  and  twenty 
Wick  boats  engaged  in  the  fishing,  and  that  the  produce  was  ninety- 
five  thousand  six  hundred  and  eighty  barrels  "  in  one  week  alone,  this 
being,  however,  a  falling  off  of  sixty-one  thousand  barrels  from  the 
previous  year.  The  cause  of  this  immense  falling  oft'  was  ascribed  to 
a  storm  which  had  swept  along  the  coast  at  the  height  of  the  season  ; 
bnt  Mr,  Clegborn  was  inclined  to  ascribe  it  mainly  to  over-fishing, 
which  had  gradually  diminished  the  number  of  herrings  captured. 

The  boats  employed  by  the  French  and  Dutch  in  the  herring- 
fishery  are  about  sixty  tons  burden.  They  generally  depart  for  the 
Orkney  and  Shetland  isles.  They  afterwards  betake  themselves  to 
the  German  Ocean,  and  fish  the  Channel  in  November  and  December. 
These  boats  carry  up  to  sixteen  Lands,  according  to  their  size. 
Arrived  at  their  fishing-ground,  they  cast  their  nets,  as  seen  in 
Pi..  XXIX. 

The  lines  of  the  Dutcli  fishermen  are  five  hundred  feet  ia  length, 
composed  of  fifty  or  sisty  difiérent  nets.  The  upper  parts  of  these 
nets  are  supported  by  empty  barrels  or  cork-buoys,  the  lower  edge 
being  weighted  with  lead  or  stones,  which  ate  kept  at  a  convenient 
depth  by  shortening  or  lengthening  the  cords  by  which  the  buoys  are 
attached.  The  size  of  the  mesh  of  the  nets  is  such  that  the  herrings 
of  a  ceiiain  size  are  caught  in  it  by  the  gills  and  pectoral  fins.  If  the 
first  mesh  is  too  large  to  hold  them  they  pass  through,  and  get  canght 
by  the  next  or  succeeding  mesh,  which  is  smaller.  The  herring-fishery 
is  regnlate<l  by  Act  of  Parliament,  and  the  legal  mode  of  capture  is  by 
means  of  what  is  called  a  drift-net.  The  drift-net  is  made  of  fine  twine, 
marked  with  squares  of  an  inch  each  to  allow  for  the  escape  of  the  young 
fish.  The  nets  are  measm-ed  by  the  bai-rel  bulk,  a  net  measuring  fifty 
ieet  long  by  thirty-two  deep,  and  each  holding  half  a  baiTcl.  Tlie  drift 
is  composed  of  many  sepaiate  nets  fastened  together  by  means  of  a  back 
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ro]iP,  and  facb  separate  net  of  the  eerifs  is  niarked  off  by  a  bladder  or 
empty  cask.  The  process  is  that  described  by  Dr.  Bertram  in  an 
article  published  in  the  "  Cornbill  Magazine."  The  writer  had  made 
his  arrangement  for  a  night  at  the  herring-fishery  under  the  auspices 
of  Francis  Sinclair,  a  very  gallant-looking  fellow  who  siiîs  hia  own 
boat  from  Wick,  and  takes  his  own  venture  Bonn  1  n^  over  the  v.i  e 
with  a  good  capfnl  of  wind,  they  hal  left  th  si  ore  and  Iieetl  ng  cl  ffb 
far  behind  them  ;  they  reached  tl  e  r  b  hm*'  gro  nd  where  they 
tacked  up  and  down,  eagerly  watch  n  for  the  oly  phosjh  re  cent 
gleam  which  is  indicative  of  herring  At  la  t     fter  a  lengthened 

croise,"  be  says,  "out  commander,  who  had  leen  lent  for  half  an 
hour,  janiped  up  and  called  to  action  Uj  m  n  an3  at  t!  em  m 
the  order  of  the  night.  The  préparât  ns  for  si  o  t  "■  the  netij  at 
once  began  by  lowering  sail,  Surroundm  =<  en  all  i  s  v  s  to  Ije 
seen  a  moving  world  of  boats;  many  w  th  sails  loT\n  tleir  nets 
floating  in  the  water,  and  their  crew^  at  rest  Otle  s  were  et  11 
flitting  uneasily  about,  their  skippers  1  ke  o  r  own  anx  ous  to  shoot  in 
the  right  place.  By-and-by  we  were  read'^  tl  e  su  k  r  goe^  splash 
into  the  water  ;  the  '  dog,'  a  large  inflated  Had  1er  to  marl  the  lar  end 
of  the  train,  is  heaved  overboard,  anl  the  net^i  breadth  after  1  realth 
follow  as  fast  as  the  men  can  pay  tl  en  o  t  1 11  the  immense  tr  n  s 
all  in  the  water,  formmg  a  peiforated  wall  a  mile  long  and  many  feet 
in  depth  ;  the  '  dog  '  ind  the  marking  bladder  floating  and  dipping  in 
Jong  zigzag  lines,  reminding  one  of  the  imnginir^  coils  ot  the  great 
sea  serpent.  After  thice  hturs  of  qui  tude  beneath  i  beautiful  sky, 
the  stars — 

'  The  dtrnal  oil  s  tliat  Uaiitif;  flic  ni  Jit 

began  to  pale  their  fires,  and,  the  grey  dawn  appearing,  indicated  that 
it  was  time  to  take  stock,  "We  found  that  the  boat  had  floated  quietly 
with  the  tide  till  we  were  a  long  distance  iiom  the  haibour.  The 
skipper  had  a  presentiment  that  there  were  fish  m  hie  net ,  and  the 
bobbing  down  of  a  few  of  the  bladders  made  it  ahnost  a  certainty,  and 
he  resolved  to  examine  the  drifts.  By  mean';  of  the  swing  rope  the 
boat  was  hauled  up  to  the  nets.  'Hun  ah'  exclaimed  Murdoch  of 
Skye  ;  '  there's  a  lot  of  fish,  skippi-r,  and  no  mistake  '  Murdoch's 
news  was  true  ;  our  nets  were  silvery  with  hemngb — so  laden,  in  iitct, 
tliat  it  took  a  long  time  to  haul  them  in      It  was  a  beautiful  sight  to 
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see  the  ahim imping  fish  as  they  came  up  like  a  wlicet  oi  silver  I'roiu  tlio 
water,  eacli  littering  a  weak  deatli-cliirp  as  it  was  flnug  iuto  the 
bottom  of  the  boat.  Fonuerly  the  fell  were  left  in  the  meshes  of  the 
net  till  the  boat  arrived  in  the  harbour  ;  but  now,  a^  tlie  net  is  LauM 
on  board,  they  ai'e  at  once  shaken  ont.  As  our  silvery  ti'easnre 
showers  into  the  boat  we  raughly  guess  our  caj)t(ue  at  fifty  cranes — a 
capital  night's  work." 

But  there  is  a  reverse  to  this  metlal,  Wick  Bay  is  not  always 
rippled  by  the  land-breeze  as  on  this  occasion,  "  The  herring  tleet 
has  been  more  than  once  overtaken  by  a  fierce  storm,  where  valuable 
lives  have  lieeu  lust,  and  thousands  of  pounds  woith  of  netting  and 
boats  destiujtd,  and  the  gladdening  sights  of  the  herriug-fisliery  have 
been  changed  to  wadm;;;  and  sorrow." 

The  Yainionth  boats  are  decked  vessels  of  from  fifty  to  eighty  tons, 
with  attendant  boats,  costing  about  one  thonsand  pounds,  and  having 
stowage  for  about  filty  lasts  ;  nominally,  ten  thousand,  but,  counted 
fisherwise,  thirteen  thousand,  hemngs,  besides  provision  for  a  five  or  six 
days'  voyage.  Leaving  a  hand  or  tvfo  in  charge  of  the  vessel,  the 
majority  of  the  crew  are  out  in  the  smaller  boats  fishing. 

The  Dutch  herring-fishery  is  usually  pursued  during  the  night. 
When  the  nets  are  in  the  water  the  boat  is  left,  as  we  bitve  seen  in 
Dr.  Bertram's  excursion,  to  drift  in  the  meantime.  Each  boat  is 
furnished  with  a  lantern,  which  serves  the  double  purpose  of  attracts 
ing  the  shoals  of  fish,  and  preventing  collisions  with  other  boats. 
The  herring-fehery  is  extremely  capricious  in  its  results  ;  one  or  two 
boats  have  been  known  to  carry  into  port  the  whole  takings  of  a  night. 
Valenciennes  witnessed  the  eaptore  of  a  bundled  and  ten  thousand 
herrings  in  less  than  two  hours.  The  nets  ai-e  hauled  in  when 
moderately  charged  with  fish  by  the  crew  ;  but  it  is  often  necessary  to 
have  recourse  to  the  capstan  in  the  process.  Some  of  the  hands  are 
stationed  to  detach  the  fish  from  the  nets  ;  others  detach  the  nets 
from  the  buoys  ;  while  others  again  fold  np  and  stow  away  the  nets 
for  future  use. 

On  the  coast  of  Norway  the  electric  telegraph  is  applied  to  tlie 
herring-fishery,  being  employed  to  announce  to  the  inhabitants  of  the 
fishing  towns  the  approach  of  tîie  sboals  of  fish.  In  the  fiords  of 
Norway,  where  the  produce  of  the  ben-ing-fishery  is  the  pi-incipal 
means  of  excitement  to  nearly  the  enthe  population,  it  often  happened 
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th;it  the  llsli  ni  i  le  ita  a|  ptamiiLG  it  the  most  niiexj)ei;(ûd  times,  and  cm 
some  parta  ot  the  coast  the  shoah  uiukl  nl^  be  met  by  one  or  two 
boats.  BeioiP  the  boats  fiom  the  baT3  and  hotds  coTild  take  part  in 
the  fishery  the  heiiiiir,s  had  deposited  theii  «p  ViH  and  returned  to  the 
open  sea. 

To  prevent  these  disappoiotmeufs,  often  repeated  with  great  losa  to 
the  liehermen,  the  Norwegian  government  establislied,  in  1857,  a  stil>- 
marine  electric  cable,  along  the  coast  freqaented  by  the  Lerringa,  of 
a  hmwlred  miles,  with  stations  on  shore  at  intervals  conveniently 
placed  for  commraiieating  with  the  villages  inhabited  by  the  fishermen. 
As  soon  as  a  shoal  of  herrings  vi  known  to  be  in  the  ofSng,  and  they 
can  always  be  perceived  at  a  considerable  distance  by  the  wave  they 
raise,  a  telegraph  ia  despatched  along  the  coast,  which  makes  known 
in  each  village  the  approach  to  the  bay  in  which  tie  herrings  have 
established  themselves. 

This  important  biuQch  of  indnstry  has  only  assumed  its  real 
character  since  the  fourteenth  century,  and  its  sudden  and  prodigious 
extension  is  due  to  the  discovery  of  a  simple  Dutch  fishennau,  George 
Benkel,  who  died  in  l;-i97.  To  this  man  Holland  owes  much  of  its 
wealth.  He  di^covered.  in  short,  tlie  art  of  curing  the  hemng  so  as 
to  preserve  it  fur  an  indefinite  time.  From  that  moment  the  herring- 
fishery  assumed  an  unexpected  importance,  and  became  the  source  of 
mnoh  wealth  to  Holland  and  its  industrious  and  entei-prising  people. 
Two  hundred  years  after  his  death  the  EmpeiTir  Cliarles  V.  solemnly  ate 
a  herring  on  Beakel's  tomb  ;  it  was  a  small  homage  ]mi  to  the  memory 
of  the  creator  of  a  new  industry  which  had  enriched  his  native  land. 

The  Btiad  (Alosa),  which  have  the  body  round  and  more  plump 
than  the  heiTing,  are  still  mure  distinguishable  by  the  arrangement  of 
their  teeth.  More  than  twenty  species  of  this  genus  are  known,  varying 
considei-ably  in  size.  They  inhabit  the  aeas  which  wash  the  coasts  of 
Europe,  Africa,  India,  and  America.  One  type  is  the  Common  S})a<l, 
Alosa  commimis  (Fig.  3S3),  which  is  found  in  the  Channel,  the  North 
Sea,  and  all  round  our  coast.  It  is  of  a  silvery  tint  generally,  greenish 
on  the  back,  with  one  or  tsvo  black  spots  behind  the  gills.  The  shad 
ajiproachea  the  mouths  of  rivers  and  great  estuaries,  and  habitually 
ascends  them  in  the  spring  for  the  purp<tse  of  depositing  its  ova,  and 
is  found  at  this  season  in  the  lihine,  the  Seine,  tlie  Garonne,  the 
Volga,  the  Elbe,  and  many  of  our  own  rivers.     In  some  of  the  Irish 
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rivers  the  masaea  of  shad  taken  in  tlie  seine-net  iiave  been  so  great 
that  no  amount  of  exertion  lias  been  snfficient  to  land  them.  It 
sometituea  attains  a  ^iry  coiaiderable  size  weighm.^  t>  much  is  fioni 
four  to  SIX  piuuds  The  shad  taken  at  sea  aie  less  delicate  m  then 
flesh  tLan  thow  caught  m  fresh  ivatei  The  habits  of  the  sliid 
aie  very  impeifecfly  known  Two  species  are  loand  on  the  Biitish 
toiht  nameh,  the  Twaite  Rhad  ol  lariell  (Ahtt  fintu),  which  la 
about  fourteen  inches  in  length  biowm'<h  green  on  the  liack,  inclining 
to  blue  m  certain  lights  the  rest  of  the  bod>  «ihery  v\liite,  with  tive 


01  si-v  ,  _       li  Md    itrrmged  lon^itu liiiall>      Ihe  ju\s 

are  tiiimshed  with  distinct  teeth    the  tail  deeph  ti  rked 

The  seconl  epeiie«  the  Common  oi  41hse  bbad  ((  ccntDtunfj  is 
considerably  laiger  sometimes  atltmmg  hvehe  and  even  hitefn  inches 
m  length  havm^  only  one  spot  on  each  m  le  of  tlie  body  near  the 
he  id  the  jaws  without  teeth  tlie  scales  smill  in  propoition  This 
species  IS  plentiful  m  the  Se^  em  but  rare  in  t!  e  Tliames 

The  "-had  i->  touni  m  the  Se\em  inH  Thimes  in  cmsiderable 
qumtities  about  the  second  week  in  Juh  The>  teach  the  iresh 
water  about  May  depo  it  their  spiwu  and  leturn  ti  sdt  wafei  m 
July     Then  scale»  oie  laige 

The  Splat  (6  sjiratus]  has  been  the  subject  o^  i  ^icit  c  utiai  isj 
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like  the  ji  1—0  le  p  it\  loi  ten  li  e;  tli  t  it  h  tb  >ourg  f  tie 
heirino;  aiiotl  er  that  it  is  t  iistnct  sjeties  Penn  nt  luriell  and 
many  eminent  naturili  ts  ad  pt  tl  e  fii^t  view  its  specific  charatters 
accoidmg  to  Pennant  bem  greater  de^tli  ot  body  than  tlie  yo 
hernng  gill  co*  eis  not  veil  ed  teeth  ot  the  1  wer  ]aw  o  bin  ill  as  t  be 
scdrcely  vi'al  le  to  the  t  u  h  the  dorsal  fin  pUced  lai  ba  k  and  tl  e 
hh  irp  edge  of  the  ab  k  [  en  more  acutely  sen  at^d  thin  in  the  herrin^ 
Like  the  herrmg  they  inhabit  the  deep  water  dnnng  the  summer 
follow  ng  the  si  J  1  to  tlie  sea  sh  re  m  auti>mn  The  j  rat  fi  hmg 
commences  m  N  member  and  contmnes  laim„  Ùe  winter  montbi 
when  tl  ey  ire  ci  ight  m  uch  ni  mbers  that  ii  yjme  localities  tl  ey 
hive  been  use  1  a%  manure 

In  sui  pjrt  ot  tl  e  individuality  of  the  spiat  the  senated  l-elly  and 
relative  j  os  t  en  ot  the  fins  are  dwelt  upon  t  gether  with  the  instante 
detailel  U  Mr  Mitchell  tl  e  Beli^n  consul  at  Leith  who  est  ibit  d 
a  1  air  of  sprat-i  having  the  loe  and  milt  1  illy  developed 

On  the  tber  hinl  the  aim  dance  f  tl  e  spiat  has  been  addneed  is 
a  reason  1er  its  beiij,  the  young  herrng  In  addition  to  this 
anitomista  declare  the  i  anat  my  «1  ws>  no  difference  but  size  Vs 
to  the  seirated  belly  Mys  Bertram  we  mt^  loot  on  that  t  we  do 
01  the  back  of  a  chdls  f  oek  namely  as  a  j lov  sion  for  growth  If 
tl  IS  If"  so  Dr  Bertiim  s  pphes  mitenal  at  once  for  thou^lt  anl 
legislation  The  slaightei  of  sprats  he  8.ys  is  as  decided  a, 
case  of  killing  the  goose  with  the  gollen  e^gs  as  the  giilse  lau  1  tei 
Lurried  on  m  our  salmon  nvera 

The  Pilehiil  (  lupe  I  ^Mtai  âvs  (F  „  b4)  s  metimes  called  lie 
gipsy  herrmg,  visits  our  coasts  all  the  year  round.  It  was  at  one  time 
thought,  as  the  herring  was,  to  be  migratory,  but,  like  that  fish,  it  is 
now  found  to  be  a  native  of  our  own  seas,  and  a  constant  inhabitant  of 
our  shores.  It  has  been  known  to  spawn  in  J\Iay,  but  the  uaoal  time 
is  October,  and  authorities  like  Mr.  Conch  think  it  breeds  only  once 
a  year.  Its  visit  to  shallow  water  causes  immense  excitement  ;  persons 
watch  night  and  day  from  the  lofty  cliffs  along  the  Cornwall  coast, 
and  the  watchera  {locally  called  "huers")  signal  the  boats  at  sea 
beneath  them  the  moment  tliey  see  indications  of  the  «pproach  of  a 
shoal.  Mr.  Wilkie  Collins  gives  an  animated  picture  of  the  "  huer  ;" 
"  A  stranger  in  Cornwall,  takmg  his  first  walk  along  the  clitïa  in 
August,  coald  not  advance  far  without  witnessing  what  would  strike 
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liim  as  a  very  singular  and  cveu  alarming  pIienomeDon.  He  wonld  see 
a  man  standing  on  the  extreme  edge  of  a  precipice  just  over  the  sea, 
gpsticukting  m  a  \ery  lemaikaLle  mannei,  witli  a  bash  ni  his  hand, 
wa-vmo;  it  to  the  iiglit  and  to  the  left,  brandishing  it  over  liis  head, 
sweeping  it  ]>ast  Lb  ieet,  in  shoit,  acting  the  pait  «ppaiently  of  a 
mamac  of  the  moat  dmgerous  destiiption  It  would  add  con'^ideiably 
to  the  stiangei's  suipri'^e  is  he  wt-n,  told  that  thf  in-ane  individual 
before  him  was  paid  foi  flourishing  the  bush  at  the  late  ot  a  gumci  a 
week  And  it  he  advanced  a  little,  so  as  to  obtain  a  ntaiei  \iew  of 
the  madman,  and  observed  a  well  manned  loat  below  tuining  caiefully 
to  the  light  and  leit,  as  the  bush  turted,  h:&  mystification  would 


pTOliably  be  complete,  and  his  ideas  as  to  the  sanity  of  tlit:  inhabitants 
would  be  expressed  with  grievous  doubt. 

"  But  a  few  words  of  explanation  would  make  him  alter  his  opinion. 
He  wouM  leam  that  the  man  was  an  important  agent  in  the  piichai-d- 
fishery  of  Cornwall,  that  he  had  just  discovered  a  i^hoal  swimnjing 
towards  the  land,  and  that  the  mfn  in  the  boats  wei-e  guided  bv  his 
gesticubtions  alone  in  their  arrangements  for  securing  the  fish  on 
which  po  many  depend  for  a  livehhood." 

The  pilchard,  which  is  the  sardine  of  commerce,  where  its  jdaee  is 
not  usurped  by  the  sprat,  is  taken  chiefiy  in  the  Channel,  on  the  eoasts 
of  Biittany  and  Cornwall,  and  in  the  MediteiTanean,  and  on  the  coast 
of  Sardinia,  whence  its  i-ommeivial  name.  In  Brittany  floating-nets  are 
employed.    The  fishing  is  conducted  in  boats,  each  carrying  five  men  ; 
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tliouwands  of  these  boats  may  sometimea  ibe  seen  engaged  at  tlie  same 
time  three  or  tour  leagues  from  the  coa^ît,  the  nets  heiug  only  drawn 
when  they  are  fully  charged,  when  the  iish  are  aiTanged  bed  upon  bed 
ill  osier  teskets,  each  boat  retitmiiig  liabitually  to  port  whea  it  haa 
secured  twenty-five  thousand  fishes.  The  fishery  extends  over  five  or 
six  months,  the  produce  being  about  six  hundred  millions  of  sardines. 

The  Baac[ue  fishermen  employ  a  net  in  the  form  of  a  sack,  with 
lings  at  eat^h  corner. 

On  the  coast  of  Cornwall,  as  we  have  hinted,  it  is  one  of  the  staple 
industries,  and  pursued  systematical [y.  Where  they  come  from,  and 
wliither  they  go,  seems  alike  unknown.  AU  tliat  is  certain  is,  tliat 
they  are  met  with  in  shoals  swimming  past  the  Scilly  Islands  as  early 
as  July.  In  August  the  inshore  fishing  begins,  and  they  appear  on 
various  parts  of  the  coast  as  far  north  as  Devonshire  and  the  south 
wast  of  Ireîand  up  to  October  and  November;  no  doubt  those  which 
have  escaped  the  iunumemhle  nets  spread  for  them. 

"  The  first  sight  from  the  cliffs  of  a  ehonl  of  pilchards,"  says  Mr. 
CoDins,  in  the  work  already  (Quoted,  "  is  not  a  little  interesting.  Tliey 
produce  n  tie  set  th  appeannce  of  the  '^hadowtf  a  diik  doul 
whi  h  api  roa  hes  unt  1  vou  cm  see  the  hsh  leipm  ai  1  plav  ng  on 
the  su  face  by  hundieds  at  a  ti  e  all  hiddlel  clo  t  aether  anl  i-o 
neai  the  fchore  thdt  the^  can  be  ciught  m  fifty  <"r  Mxty  fett  f  wate 
In  lee  1  vilei  the  shoals  are  ot  coisiderible  magnit  1  the  fish  behmd 
1  ate  been  known  htir  Ily  to  force  the  h  h  m  rmt  up  to  tl  beach 
eo  that  tl  py  CO  11  le  fiken  m  baskets  oi  even  tith  tie  Ian  1 

^  ith  the  li^ito  fry  ot  the  first  si  oal  the  actne  dnties  ti  tl  e  look 
out  r  hutr  on  the  tliH^  begin  Each  hxhmg  vi!!  ge  pla  es  cne  or 
miie  of  these  men  on  tî  ew  tch  all  lounl  tie  eoi  t  Hep  theiefore 
r  t  only  paid  bis  j;iiin£"t  a  week  while  he  la  on  the  watch  lut  a  per 
(.PI  tage  on  the  pro  h  ce  of  all  the  hsh  tal  en  un  lei  h  s  auspices  He 
IS  placed  at  his  post  wl  ere  he  cin  comraird  an  unii  terruj  ted  view  of 
the  lea  some  da}    l)efore  th    j  il  hards    re  expectel 

Tie  jimtiptl  but  i  ed  is  \t  least  ot  hlteei  tors  bmden  and 
carnes  a  hige  net  c  lie  I  the  seine  which  measures  a  1  undred  and 
ninety  fathoms  n  length  ml  costs  a  hunlred  anl  twcrty  pc  mds — 
sometime  moie  It  is  s  mply  oi  e  k  ig  str  j  fiom  tlevei  to  thirteen 
fithoms  11  breadth  (ioni[  sed  of  ^ery  small  me-flies  tnl  fumkhtd  all 
along  its  length  with  eoik  at  ore  edge  and  leal  at  the  other      The 
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m  1  o     a.  t   th  s     et  ar      alled     ehoot  r;     an  1  r  le 

eh  11  Ep    inl     ipen  e      w    k   anî      e  b    ket     t  h  h  out  of       ry 
ha  1 

\s  s  oa  aa  the  he  1  e  na  shoa!  he  wa  es  h  b  1  Th 
s  goal  is  CO  veywl  to  the  liea  h  1  y  men  anî  boya  vtatch  g  near  1  m 
The  se  e  bo  t  a  compan  d  hy  anoth  r  to  a  st  n  c  at  n  the 
net  13  rowed  out  to  vl  e  e  he  ca  see  t  then  th  e  i^  a  j  se  and 
1  uah  of  expectaton  M  while  th  le  ot  1  i  icharîs  ]  es.  on — a 
ûnipnct  mass  of  thousanîs  onthousaula  f  fil — swimnn  to  ne  t 
the  d  om  4.11  eje  e  fi  ed  on  tl  e  1  r  he  t  nls  wat  hf  1 
anl  t  II  u  1 1  the  h  ai  tl  o  o  ghiv  ml  yel  n  wat  r  wii  1  he 
know3  t  b^  w  th  n  tl  e  d  pth  of  tl  e  seme  T!  n  a  tlefihbg 
to  \ia  e  m  their  pr  te  anl  "  ad  ail  x\d  1  >*  ni  cl  r  t 
gether  Le  ^  vea  the  t.  ,^iial  and  the  se  ne  a  cast  or  shot  over 
bo  id 

The  g  and  olject  s  now  to  enclo  e  tl  e  eut  re  si  oal  The  I  ads 
R  k  one  Ride  of  tl  e  net  jerp  nd  cularly  to  the  bottom  the  c  ka  buoy 
the  other  to  the  urfa  e  of  th  ater  AVhen  t  ha.  been  taken  all 
round  the  shoal,  the  two  extremities  are  made  last,  and  the  fishes  are 
imprisoned  within  an  oblong  barrier  of  netting.  The  art  is  how  to  let 
as  few  of  the  pilchards  escape  as  possible  while  the  process  is  being 
completed,  Wlieuerer  the  '  huer'  observes  that  they  are  startled,  and 
separating  at  any  particular  point,  he  waves  his  bush,  and  thithei'  the 
boat  is  steered,  and  there  the  net  is  shot  at  once  ;  the  fish  are  thus 
headed  and  thwarted  in  every  direction  with  extraordinary  address 
and  skill.  This  labour  completed,  the  silence  of  intense  expectation 
that  has  hitherto  prevailed  is  broken — there  is  a  shout  of  joy  on  all 
sides — the  shoal  ia  secured. 

"  The  '  seine  '  is  now  regarded  as  a  great  reservoir  of  fish.  It  may 
remain  in  the  water  a  week  or  more  ;  to  secure  it  against  being 
moved  from  its  position,  in  case  a  gale  should  come  on,  it  is  warped  by 
two  or  three  ropes  to  points  of  land  in  the  chfi',  and  is  at  the  same 
time  contracted  in  circuit  by  its  opposite  ends  being  brought  together 
and  i>assed  lightly  over  its  breadth  for  several  feet.  While  these 
operations  are  being  performed,  another  boat,  another  set  of  men,  and 
another  net,  are  approaching  the  scene  of  action, 

"  The  new  net  is  called  the  '  tuck  ;'  it  is  smaller  than  the  '  seine  ;' 
inside  which  it  ia  to  be  let  down  for  the  purpose  of  bringing  the  fish 
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close  to  tlic  surfiice.  The  men  who  miinage  tliia  net  are  called  '  regu- 
lar sewera.'  The  boat  is  first  of  all  rowed  iiiside  the  seine-net,  and 
laid  close  to  the  seme  boat  which  remains  stationary  outside.  To  its 
bowa  one  rope  at  the  end  of  the  tuek-net  is  fastened.  The  tnck-boat 
now  slowly  makes  the  innei  circle  of  the  seine,  the  smaller  net  being 
dropped  overhoaid  and  attached  to  the  seine  at  infen'ak  as  she  goes. 
To  prevent  the  fi^L  ftom  getting  between  the  two  nets  during  the 
operation,  thu  aie  iiighteoed  into  the  middle  of  the  enclosure  by 
beating  the  ^i  iter  with  oii8,  and  stones  fastened  to  ropes.  When  tlie 
'tuck'  has  at  length  tinselled  round  the  whole  circle  of  the  'seine,' 
and  is  securely  fastened  to  the  seine-boat  at  the  end  as  it  was  at  the 
beginning,  everytliing  is  prepared  for  the  great  event  of  the  day — ■ 
hauling  the  fi«h  to  the  sorface. 

"  Now  all  IS  excitement  on  sea  and  shore  ;  every  little  boat  in  the 
place  puts  ofl,  crammed  with  idle  spectators  ;  boys  shout,  doga  bark, 
and  the  shrill  voicps  of  the  former  are  joined  by  the  deep  voices  of  the 
'  aemers.'  There  they  stand,  six  or  eight  stalwart,  aun-bumt  fellows, 
ranged  in  a  row  in  the  seine-boat,  hauling  with  all  their  might  at  the 
'  tack  '-net,  and  roarmg  out  the  nautical  '  Yo,  heave  ho  !'  in  chorus. 
Higher  and  higher  rises  the  net  ;  louder  and  louder  shout  the  boys 
and  the  idlera  ;  the  '  huer,'  so  calm  and  collected  hitherto,  loses  his 
self-possession,  and  waves  his  cap  triumphantly.  '  Hooray  Î  hooray  ! 
Toy — hoy,  hoy  !  Pull  away,  boys  !  Up  she  comes  !  Here  they 
are  !'  The  water  boils  and  eddies  ;  the  '  tuck  '-net  rises  to  the  surface  ; 
one  teeming,  convulsed  miss  ot  shmmg  ijlancmg  silvery  sctles  ;  one 
compact  mass  of  thousands  ot  h-^h,  each  one  of  i\hich  is  madly  striring 
to  escape,  appears  in  an  instant  Boats  as  largt  us  bargnq  now  pull 
up,  in  hot  haste,  all  lound  the  nets  liaskets  nic  produced  ly  dozens, 
the  fish  are  dipped  up  in  them  and  'iliot  out  like  coah  out  of  a  sack, 
into  the  boats.  Presently  the  men  ire  inkle  deep  m  pileharls  ;  they 
jump  upon  the  benches  tnd  woifc  in  till  tlie  boaf^  can  hoH  no  more. 
They  are  almost  gunwale  under  before  they  \cwe  for  the  shoie." 

In  the  process  of  curing,  the  scene  become  doubly  picturesque,  but 
this  is  shore-work,  with  which  our  space  forbids  ua  to  deal. 

"  Some  idea  of  the  almost  incalculable  multitude  of  pilchards  caught 
on  the  Cornwall  shores,"  says  Mr.  Collins,  "maybe  gathered  from 
the  following  data  :  At  the  small  fishing  cove  of  Ti-ereen  six  hundred 
hogaheads  were  taken  in  little  more  than  a  week,  during  August, 
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1850.  Allowiog  two  tliouamd  turn  huadreJ  ùsli  only  to  each  liogs- 
head  (thiee  thousand  would  he  the  highest  ealtulation),  we  have  a 
result  ot  one  milhon  four  hundred  and  forty  jiilchards  caught  by  the 
inhabitants  ot  one  httle  \dlage  alone,  on  the  Cornish  coast,  at  the 
commencetaent  ot  the  season's  fiehirig. 

The  Anchovy  {Engraulis)  is  chiefîy  taken  in  tlio  Mediterranean, 
and  is  much  sought  after  for  its  dehcate  flavour  when  salted  and 
cured.  It  is  a  small,  slender  iish,  about  four  to  four  and  a  half  inches 
in  length  ;  head  pointed,  mouth  very  wide,  gill-openings  large,  ab- 
domen smooth;  when  hving,  it  is  greenish  on  the  back,  silvery 
beneath  ;  after  death  it  changea  1o  a  bluish  black.  The  fishery  which 
gives  the  most  abundant  results  takes  place  on  the  shores  of  the 
Mediterraoean,  principally  on  the  coast  of  Sicily,  the  isles  of  Elba, 
Corsica,  Antibes,  Frejus,  Saint-Tropez,  and  Canoes.     Tliey  are  also 


taken  on  the  Dalmatian  coast,  and  in  the  neighbourhood  of  E 

The  anchovy  is  only  fit  for  food  after  being  preserved  and  salted. 
The  process  of  curing  commences  by  throwing  it  into  a  strong  brine  ; 
then,  the  head  and  enti  ills  l>emg  removed,  tbey  are  arranged  in  rows 
in  barrels  or  bose^  ot  tin,  in  alternate  layers  of  salt  and  fish  ;  fiuaily, 
after  souie  days  of  es.po&uie  they  are  hermetically  closed  and  despatched 
to  mai'ket.  Those  piepared  on  the  Provençal  coast  were  formerly 
carried  to  the  fair  of  Beaucaire,  whence  thfy  found  their  way  all  over 
France,  and  to  many  parts  of  Europe.  Now,  the  anchovies  cured  at 
Marseilles,  and  otker  Proveni/al  ports,  are  sent  direct  to  the  vaiious 
niarkc-ts  of  Europe, 

The  AcANTilOPTEUYGEAHS 

Include  the  Perch  family,  which  is  altogether  a  fr^h-water  fish,  and, 
however  interesting  iu  itsell',  foreign  to  onr  present  putpuse.  It 
includes  also  the  cat-fish,  which  is  alao  known  as  the  har,  and  more 
commonly  the  wolf-fish,  in  Bas-Languedoc  and  Provence,  It  is 
common  in  the  Mediterranean,  and  in  many  of  the  great  rivers  which 
empty  themselves  into  it.  The  Cat-fish  (Fig.  385)  has  the  appearance 
of  an  eloii^Eçated  perch  :  its  colour,  in  tlie  adult  state,  is  of  a  uniform 
silvery  hue,  marked  with  brown  and  yellow  spots  in  the  young. 

The  Weevcrs  (Traekiiius),  forming  another  division  of  thia  family, 
are  chsi'acterÎKed  by  their  very  compressed  head  and  the  strong  spines  of 
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theoijeiculuLa     Ihcy  are elongated'in  si   ]      wiii     1    il  ma  zk     th(\ 
ha\ealiabit  of  burving  fhein=!e]v(>s  ii    ti        i   !       I   n<  IrniiUl  It- 


Fig.  HSi.    'Hie  Cat-Beb. 


to  fi-sheiiDPii,  fiom  the  dangeronb  wounds  tluy  inflict  with  the» 
sjjmes  Tiuihtnus  cmnnums  (i  ft  A'^h]  is  widely  (liffu=!ed  m  the 
Athiitieii.Ml  li^  t 


LU-    (  J  lîD- opic,   SO   named   fiom  the  position  of   then 
1  1   2 
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eyes     1    li  ar    1 1    t  1  tov  ul'i  tHe    ky  iioiu  o  pav      tbï  1  e  ^en 
anl  i7K07rew   I  rp^iid     I"r  m  thi^  jeculiai  air  ngeu  nt    they  "an 
only   ee  al     e  tl  em     The    are  closfh  come  tel  with  the  catfish 
Jjianosioi   SÎ   Jg  7î»(Fg  3*^  )  belonj;;s  to  tie  Mediteiianean  anl  t> 
lemaikahle  for  ita  thick  cuh  cal  heal   nl  ereut  sj  nj  d  rs  1  hns 

The  Mullets  {Mvlh  t)  have  the  body  tbot  nul  oblong  tl  e  profile 
of  tl  e  head  approa  hmg  the  vertical  1  le  &cales  laij,*^  *  '■^  lor^al 
tins  widely  seprited — tie  riyt  ot  the  first  Siinous  of  the  '^n.onl 
fle\il  le  t  vo  1  1  at  tl  e  1  n-er  ]ft'i\  Two  ape  es  aie  In  -n  Loth 
n}   1  f     t      f         w    t       1       tl     est    oats     tie  Pel     r  Stnpel 


n^^ff? 


Surmnllet  {Miillm  surmulas),  and  tlie  Ked  Mullet  {M.  harhattis). 
The  fiist  is  a  fine  bright  vermilion  red,  with  three  dominating  yellow 
lines  ;  the  throat,  breast,  veniral,  and  lower  surlace  of  the  tuil  are 
white,  slightly  tinged  with  rose;  the  fins  have  their  rays  more  or 
less  ted,  the  iris  of  the  eyes  a  pale  gold  colour,  just  touched  with  red  ; 
the  head  bears  two  barbels.  This  beantiful  fish  is  plentiful  in  the 
Mediterranean  and  sometimes  in  the  Ohannel,  common  in  the  gulfs 
of  Gascony,  and  is  frefjuently  served  on  the  table  at  Bordeaux  and 
Eayoime,  where  it  is  known  as  the  barbel  ;  its  flesh  is  a  iittle  flaky, 
of  an  agreeable  flavour,  but  less  esteemed  than  the  red  mullet. 

The  Ked  Mullet  (Mitlhis  harhattis)  is  clothed  in  brilliant  colours  of 
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biiglit  reJ,  iniugliug  with  silvery  tints  upon  tte  side  aad  belly  ;  it 
8  fine  indistinct  reflections,  but  uone  of  tlie  yellow  lines  wbieb 
r  in  tlie  preceding  species.  It  is  to  its  l^rilliunt  colouring  tliat 
tbe  red  mallet  owes  mucli  of  its  etilebrity.  When  me  add  that  its 
flesh  is  white,  firm,  and  agreeable  to  the  taste,  the  estimation  in  which 
it  was  held  by  the  ancients  is  sufficieutly  explained,  "With  the  Eoniaiis 
the  mullet  was  an  objeot  of  luxury  ou  which  they  expended  iabuloas 
sums  ;  they  cnltirated  the  fish  in  their  fish-ponds  not  only  as  a  delicacy 
of  the  table,  but  for  the  beauty  of  I'orm  and  colour.  This  fierce  love 
of  beauty,  however,  too  often  approached  to  cruelty.  Seneca  and 
Pliny  both  gi^e  us  to  understand  that  the  rich  patiicians  of  Konie 
gave  themselves  the  barbarous  pleasure  of  seeing  the  mullet  expire 
under  their  eyes,  in  order  to  witness  the  vaiioaa  shades  of  pui-ple, 
violet,  and  blue  which  succeed  each  other— from  cinnabar  red  to  the 
palest  white,  as  the  anima!  gradually  loses  its  strength,  and  expires 
by  a  slow  and  cruel  death.  The  great  rival  of  Cicero,  the  advocate 
JHoitensius,  who  attracted  crowds  of  people  to  the  Forum  by  his 
eloc[uent  and  elegant  discourses,  had  an  inordinate  passion  lor  this 
kind  of  enjoyment.  These  little  inhabitants  of  the  Avaters  were  ltd 
by  a  small  canal  which  was  carried  under  the  festive  table,  and  his 
great  enjoyment  was  to  witness  the  agonies  of  the  unhappy  fish  just 
taken  from  its  native  element  and  carried  to  the  table,  palpitating 
with  its  dying  convulsions,  as  it  perished  beneath  his  eyes,  he  in  the 
meanwhile  enjoying  a  siimptuons  banc[uet.  The  possession  of  these 
poor  creatures  had,  in  short,  become  the  rage,  a  fmious  passion,  and 
their  piice  soon  became  excessive.  A  fish  of  three  pounds  produced 
a  considerable  sum  to  the  fortunate  fisherman,  while  one  of  fotur  and 
a  half  pounds  was  simply  ruinous,  says  Martial.  Asinlus  Gelius 
purchased  one  for  eight  thousand  sesterces  (upwards  of  sixty  pounds). 
Under  Caligula,  according  to  Suetonius,  three  mullets  cost  thirty  thou- 
sand sesterces  (about  two  hundred  and  forty  pounds).  Although  it  is 
no  longer  the  object  of  ferocious  enjoyment,  on  the  one  hand,  or  pro- 
digal expenditure  on  the  other,  it  is  still  much  sought  after,  both  for 
its  beauty  of  form  and  excellent  table  qnalities.  It  ia  found  in  many 
seas,  but  particularly  in  the  Mediterranean,  where  it  is  taken  all 
round  the  coast,  usually  in  muddy  bottoms  ;  it  is  fished  for  both  by 
line  and  net. 

The  G-ui'nards  (Triglut)  are  remarkable  for  the  singular  mnnner  in 
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■which  the  heil  m  muled  and  cmia-^sed,  the  opeiLuluin  and  slioiiJdei 
bones  are  armel  with  spines  hiMHE;  trpnthant  blades,  which  give 
them  a  di'^agieeahle  e\ en  a  hideous  phjsiognomj,  and  haa  procured 
them  callous  ndmes  «nch  as  sea  tiog,  '^\  scoquon  sea-Jevil  and 
snndij  othet  epiallj  mgi  ificant  namps  AVith  this  lorbidding  appear 
ance  ho«evei,  the  guniardg  are  among  the  most  resplendent  inhabit 
ants  of  the  sea  Nothing  can  exceed  the  beauty  of  their  maikings , 
but  the  VnlliaiiLT  with  which  ^atlllP  has  giited  them  is  their  miator 


tune  ;  it  betrays  them  to  their  enemies,  which  are  found  in  the  air  as 
■well  as  in  tlie  water,  and  without  then  prodigious  fecundity  this  species 
would  long  since  have  disappeared. 

Twelve  species  of  Trigla  are  known.  In  the  British  seas  the  com- 
monest species  is  the  Grey  Gurnard  (TrigJa  gwrnardus),  a  silvery- 
grey  fish,  more  or  less  clouded  with  brown  and  speckled  ■with  black,  A 
rare  species  with  us,  bnt  very  common  in  the  Mediterranean,  is  the  lïed 
Ghirnaid,  Tn't/la  [Hiii  (Fig-  38S).     It  ia  of  a  iine  bright  rose- red  colour, 
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l>aler  beneath  and  more  vivid  atout  the  fms,  of  which  theio  are  two 
distinct  dorsal  and  one  ventral.  Beneath  the  pectorals  are  thtee 
detîiched  rays  ;  toth  jaws  and  front  of  the  lower  palate  are  armed  with 
fine  velvety  teeth.  The  Perion,  or  Sajiharine  Gurnard  [T.  Mrundo), 
is  a  laige  and  hand=onie  fish  remailvable  for  the  li\elj  green  and  blue 
hues  ot  the  inner  suriacc  of  ita  latge  pectoi-al  tins 

The  Fl>mg  Gnrnail  iDidyhpte^iis  voliiaiib)  somewhat  resembles 
the  Tnglaa  but  drfters  m  having  the  fin  mis  of  the  pectorals  con 
neeted  1  v  membratiei  by  wljith  it  is  enaUed  to  support  itself  some 
tiniE  m  the  air,  like  the  flying  fish ,  the  pectorals,  when  estanded, 


ij«/ 


forming  a  sort  of  paracLnte  (Fig.  389),  whicli  sustaîiis  it  «lien  it 
leaps  out  of  the  water.     Several  species  are  known. 

All  nature  seeroB  to  conspire  against  these  singalar  creatures,  while 
they  have  been  gifted  with  the  double  power  of  swimming  and  flying. 
The  flying-fish  only  eeciipea  from  the  Bonitas,  and  other  voracious 
fishes  which  pur.sae  it  on  the  bosom  of  the  sea,  to  expose  itself  to  the 
attacks  of  the  inhabitants  of  the  air.  A  crowd  of  aea-fowls,  such  as 
frigate-birds,  the  albatross,  and  the  gulls,  carry  on  a  bloody  ivar  with 
them  when  they  ventrale  on  flight.  War  thus  pursues  the  unliappy 
fish  whatever  element  it  betakes  itself  to.  Nevertheless  it  passes  from 
one  element  to  the  other,  with  an  energy  whicli  frequently  defeats 
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the  attacks  of  its  coemies.  Wlien  it  leaps  from  the  sea  to  tlie  height 
of  five  oc  sis  feet,  it  sustains  itself  for  several  hundred  feet,  changing 
its  dii-ection.  In  its  flight  it  may  he  compared  to  that  of  the  flying 
dragon  ;  the  popular  namo  given  to  it  iB  said  to  be  derived  from  tho 
gi-iuiting  noiso  they  miike  on  being  taken  out  of  the  water. 


L  Ai!  YEl  N  THIi'OltM    Ph  Alt  Y  N  OE  A  XS . 

Ill  the  fishes  of  this  order  the  superior  pliarj'ogeal  bones  are  divided 
into  numerous  and  irregular  little  leaflets,  which  intersect  the  cellules 
situated  under  the  operculum,  which  again  serve  to  retain  a  certain 
quantity  of  water.  This  water  preserves  the  gilla,  however,  when  the 
animal  is  dry,  which  permits  them  to  live  on  shore,  where  they 
fretjuently  contrive  to  creep  over  great  distances  in  search  of  water. 
The  genus  Anahas,  from  àva^alvoy,  to  ascend,  possess  thia  pecu- 
liarity of  organization  in  a  remai'kable  degree;  it  enables  them  %o 
leave  the  rivers  and  marshes  and  little  watercourses  of  Borneo  and 
Java,  and  other  islands  of  tho  Indian  Archipelago,  and  creep  through 
the  herbage  or  along  the  ground  by  means  of  the  inflexions  of  their 
bodies,  the  dentation  of  their  opercules,  of  their  spines  and  fins.  This 
fact,  although  only  recently  known  to  modem  naturalists,  waa  well 
known  to  the  ancients,  and  has  been  recorded  by  Theophrastns. 

The  family  of  the  Scombekoidës  is  the  most  important  group  in  the 
order,  comprehending  some  of  the  fishes  most  useful  to  man,  from  their 
size,  the  excellence  of  their  flesh,  and  their  abundance.  The  Tunny 
(Thj/imm,  Cuv.),  the  Mackerel  (Scomlei-  scomhrus),  and  the  Botiita 
(Tliynnus pelamys),  have  yielded,  from  the  remotest  antiijuity,  immense 
resources  as  human  food,  hotli  in  the  fresh  and  preserved  state. 

The  tunny,  while  resembling  the  mackerel  in  many  respects  in  its 
general  form,  is  rounder,  and  attains  a  much  larger  size,  being  aome- 
tnnes  found  eight  and  nine  feet  in  length,  and  weighing  three  to  four 
hundred  pounds.  The  upper  part  of  the  body  is  a  bluish-black  ;  the 
belly  is  grey,  with  silvery  spots.  These  fishes  sometimes  present 
themselves  iu  the  Atlantic,  but  in  the  Mediterranean  they  are  very 
abundant.  At  some  periods  of  the  year  they  approach  the  coast  in 
innumerable  shoals,  and  in  numerous  serried  ranks,  forming  a  vast 
battalion,  which  conceals  itself  under  the  waves,  and  only  betrayf- 
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itsùlf  on  the  exterior  by  the  motion  of  the  sea,  caused  by  such  vast 
numbers  travelling  rapidly  through  the  water.  In  many  localities  the 
slioaLs  of  tunnies  show  themselves  in  the  spring,  pursuing  their  way 
towards  the  east,  and  in  the  autumn  we  find  them  pursuing  an  oppo- 
siie  direction.  We  see  the  same  thing  on  the  coaat  of  Provence. 
Upon  the  coast  of  La  Ciotat  a  first  fishing  takes  pla«e  from  the 
months  of  March  to  July,  and  a  second  again  from  July  to  October. 
But  at  other  points  of  the  coast  they  arrive  at  the  same  time  from 
very  different  directions.  Besides,  finally,  it  is  only  in  mnter  thu.t 
they  are  found. 

The  tunny-fishing  gees  back  to  the  remotest  antiquity.  The 
Phoenicians,  the  first  navigatore  known,  carried  it  on  on  the  coaat  of 
Spain.  In  our  daj^s  Uie  fishing  is  carried  on  with  great  activity  on 
tlie  coasts  of  Provence,  of  Sardinia,  and  Sicily. 

The  fishing  is  carried  on  by  the  tunny-net,  and  in  Provence  it  is 
tished  with  a  net  in  the  enclosure  called  the  madrague. 

The  tunny-net  consists  of  a  combination  of  nets,  which  is  quickly 
cast  into  the  sea  in  order  to  head  the  tunnies  at  the  moment  of  their 
passage.  When  the  sentinels,  posted  for  the  purpose,  as  in  the  pil- 
chard-fishery, have  signaled  the  approach  of  a  shoal  of  tunnies  and 
its  direction,  by  the  indications  of  a  flag  which  points  to  the  spot 
occupied  by  the  finny  tribe,  the  fishing-boats  are  immediately  dkected 
to  the  designated  spot,  and  ranged  in  curved  hues,  forming  with 
the  light  floating  net  a  half  circular  enclosure,  turned  towards  the 
shore,  the  interior  of  which  is  called  the  garden.  The  tunnies  thus 
enclosed  in  this  garden,  between  the  coast  and  the  net,  become  agitated 
with  terror.  As  they  advance  towards  the  shore  they  press  upon  the 
enclosure,  or  rather  a  new  interior  enclosure  is  formed  with  other  nets 
Jield  in  reserve.  In  this  second  enclosure  an  opening  is  left,  through 
which  the  tunnies  have  to  pass.  In  continuing  thus  to  diminish  tlie 
space  by  successive  enclosures,  each  occupies  a  smaller  dumeter,  m 
which  the  fish  are  enclosed  in  about  a  fathom  and  a  halt  of  water  At 
this  moment  a  species  of  seine-net  is  thrown  into  the  garden  This  net 
is  hauled  into  shallow  water  by  force  of  arms,  and  the  small  tunnies 
are  taken  by  the  hand,  the  larger  by  hooks.  The  boats  are  chaiged 
■with  them,  and  they  are  carried  ashore.  A  single  ila^V  fishing  will 
Bometimed  produce  as  many  as  sixteen  thousand  tunuie-,  each  fmm 
twenty  to  five  and  twenty  pounds  weight. 
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When  the  park,  in  pkce  of  being  establislir  J  for  a  single  fishery, 
H  a  permanent  tonstructn  m  m  tlie  sea,  it  is  called,  m  Provence,  a 
madrague  The  madiagne  i'  a  va'it  enclosure  The  netting  which 
forms  the  paititions  of  its  chambLrs  aie  sustained  b^  buojs  of  cork  on 
the  surface,  and  kept  down  by  hea\y  stones  and  othei  weiçhte  on  the 
lower  edije,  and  maintamod  m  this  position  by  coids,  one  extremity 
of  ^ihith  is  attached  to  the  net,  and  the  othei  is  mooied  to  an  anchor. 
The  madrague  is  mteniled  to  arrest  the  shoals  of  tunnies  at  the 
moment  when  they  abandon  the  shore  in  order  to  return  to  the  open 
sea.  For  this  purpose  a  long  alley  ot  run  is  established  between  the 
sea-shore  and  the  j  rk  or  ma  1  a^ne  The  t  nn  e  follow  th  a  alley 
and,  after  passing  f  om  chamber  to  chamlier  1  etake  th  nsel  es  it  last 
to  the  body  of  the  j  ark 

In  order  to  force  them  mto  the  mad  afnie  they  a  e  p  essed  t  wa  I 
the  shore  by  means  ot  a  long  net  vh  ch  s  extended  n  tl  e  e  r 
attached  to  two  bi  at  each  of  wb  b  s  sta  n  one  £  the  nppei  n^le 
of  the  net.  Wl  en  tl  e  ù  hes  cm  t  tlelatc  mpartm  nt  the 
fishermen  raise  a  Lor  zontal  net  L  h  makes  a  rt  ot  jlafe  of  this 
compartment,  in  wl  h  the  hahe  are  ^r  In  Uy  a  el  to  the  sirtac 
of  the  water.     Th  s   p  rat  on  occ  p  es  th      hole  n  gl  t 

In  the  momin  the  tnnn  ea  a  e  ollected  m  a  Te  7  na  w  ]  a  e 
and  at  varying  distin  es  f  om  the  sbo  e  and  now  the  ca  nage  0  n 
mences.  The  unhapj  y  c  eatnres  a  e  t  nick  w  th  lonj,  pole^  boat 
hooks,  and  other  weaj  ons  The  tnnny  hsh  g  près  nts  a  very  «ad 
spectacle  at  this  its  last  stage  hne  1  rge  fish  j  nsh  nier  the  blows 
of  a  multitude  of  ti  h  men  who  j  so  their  bl  dy  task  w  th  most 
dramatic  effect.  The  s  gbt  of  the  p  r  c  e  t  res  som  of  them  wound  -d 
and  half  desid,  trymg  n  v  n  to  t  uggle  w  tl  the  r  feroc  ons  afsa  lants 
is  yery  painful  to  endu  e  The  sea  led  will  1 1  od  Ion»  p  es  r  es 
traces  of  this  frighttul  cainaj,e  ot  which  n  Jlu  traton  s  attemjied 
in  Pl.  XXXI. 

The  flesh  of  the  tunny  is  much  esteemed,  being  firm  and  wholesome. 
It  is  called  the  salmon  of  Provence.  "  For  our  part,"  says  51.  Figuier, 
"  we  put  it  far  above  the  salmon.  Nothing  is  comparable  to  the  fresh 
tunny  thrown  into  a  hot  trying-pan,  and  sprinkled  with  vhiegar  and 
salt.  When  properly  cooked,  nothing  can  be  more  firm  or  savoury.  In 
short,  nothing  of  the  kind  can  rival,  or  even  be  comparai,  with  the 
tunny,  as  we  find  it  at  Marseilles  and  Cette." 
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Tbf  tunin  1=  gieutly  celeliatpl  imon^  tlip  (xre  ka  and  othor 
inhabitants  on  the  shoies  ot  the  Meditenan  an  (f  the  Propoiitns  and 
the  BUick  Sea  The  Pomans  attached  great  ^alue  to  certain  parts  of 
this  flah  m  the  head  md  the  lowei  pirt  ot  the  belly  The  neii^h 
bourm^  parts  were  m  httle  esteem  with  them  They  cut  tliem  mto 
pieces  and  preierved  them  m  vases  filled  ^vith  silt  The>  are  now 
preserved  with  od  and  salt  after  beiiis^  cooked  thi^  prei  aration  is  m 
„reat  request  at  C«tte  M  ratpelher  ind  Mar^toUes  \^  ith  %  pot  ot 
imnne  tunny  salted  m  the  vinegar  oi  Lunrl  i  househ  Id  is  pretty 
well  prepared  for  any  eient 

The  Atackerel  (Scoinfcej  s  ombrvt)  is  too  well  known  to  reqaire  de 
saiption      Who  lias  not  admired  these  fishe'»  with  their  steel  blue 


bdtk  and  changin^  inleocenfc  sides  of  gold  and  purpk  ani  gieen 
lelieved  by  fine  wavmg  lines  of  deepei  lUck  aa  the}  apjear  on  the 
market-stdUs  or  as  thuy  are  emptied  in  the  eaily  moining  from  the 
fishing  kit î*  The  head  is  blue  above  with  black  markmgs  the  rest 
ot  the  body  being  raised  with  iridescent  shades  of  ^old  and  purple 

Theifi  are  two  apeties  ot  mackerel— that  of  the  Atlantic  and  ot  the 
Channel  whichhisnoswimmingbliddei  '^minbe}  scomlriis(Vig  3')0) 
and  the  mackerel  of  the  Alcditerranean  Si'omher  cole  i^  which  has 
the  hwnnming  blad  lei  md  which  is  a  verv  rare  fish  m  oni  seas 

The  mackerel  is  common  to  all  European  seis  beicg  the  Veirai  of 
the  Bay  of  Languedoc  ;  tlie  Aurion  of  Provence  ;  the  Bretal  in  some 
parts  of  Bnttany  ;  the  McKardh  of  the  modern  Romans  ;  the  Seomhro 
of  the  Venetians  ;  the  Lacesio  of  the  Neapolitans  ;  the  Cavallo  of  the 
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Spaniards  ;  tlie  well-known  Mackerel  of  our  own  aliores,  and  the 
Makril  of  the  Swedes  ;  it  is  found  on  the  coast  of  North  America, 
and  as  far  south  as  the  Canary  Islands,  It  is  a  wandering,  unsettled 
fish,  supposed  to  be  migratory,  but  individuals  are  alwajs  found  on 
our  coast.  They  are  supposed  to  remain  during  the  winter  in  the 
Noi-th  Sea,  and  afterwards  on  the  coast  of  Scotland  and  Ireland  m 
January  and  February,  on  their  way  to  the  Atlantic.  Time  their 
great  ai'my  is  divided  into  two  :  one  branch  passes  along  the  Spanish 
and  Portuguese  coasts,  while  the  other  enters  the  Channel  In  May 
they  appear  on  the  coasts  of  England  and  France.  In  June  they 
reach  Holland.  In  July  one  portion  of  them  returns  to  the  Baltic, 
while  another  skirts  the  coast  of  Norway  on  its  way  to  winter  quarters 

Lacepede  estimated  that  this  migration,  which  is  so  regular,  and  its 
stages  80  rigorously  indicated,  was  irreconcilable  with  a  gieat  number 
of  very  precise  observations  ;  and  he  arrived  at  the  Lontlusion  that  the 
mackerel  passes  the  winter  at  the  bottom  of  the  sea,  more  »i  le^ 
remote  from  the  coast,  which  they  again  approach  m  the  spring 
At  the  commencement  of  the  fine  season  they  advance  towaids  tlie 
shore  which  hest  agreed  with  them,  showing  themselves  often  on  the 
snrfiice,  like  the  tunny,  traversing  the  sea  in  courses  more  or  less  direct 
or  smuoua,  hut  never  foUowmg  the  periodical  circle  which  has  been  so 
ingeniously  traced  out  for  them. 

Mr.  Milne  Edwards  also  remarks  that,  if  these  legions  of  fishes 
ascended  from  the  Polar  seas,  they  ought  to  vii^it  the  Orkneys  hefore 
they  appeared  in  the  Channel,  and  enter  the  Mediterranean  later  in  the 
season  ;  but  he  is  assured  that  they  appear  at  the  Orkneys  late  in  the 
season.  It  appears,  in  short,  that  there  are  different  varieties  which 
haunt  the  several  neighbourhoods  in  which  they  abound. 

The  largest  mackerel  are  taken  at  the  entrance  of  the  Channel, 
but  they  are  considered  less  delicate  than  the  smaller  fishes.  The 
shoals  of  mackerel,  it  appears,  never  enter  the  Gulf  of  Gascony,  bat 
they  abound  along  the  shores  of  Brittany  up  to  the  North  Sea.  It  is 
about  the  month  of  April  that  they  begin  to  be  met  with,  but  they  are 
still  small  and  without  milt  or  roe.  In  the  months  of  June  and  July 
the  fish  is  in  its  most  perfect  state.  Towards  the  end  of  September  and 
October  mackerel  of  the  same  year's  birth  are  taken;  finally,  in 
November  and  December,  the  fishermen  still  fish  them,  and  send 
them  to  market,  but  this  is  an  irregularity,  and  the  fishermen  of 
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Lowestoft  and  Yarmouth  take  their  great  Larvest  in  May  and  June. 
In  the  Firth  of  Forth,  and  on  the  north  coast  of  Scotland,  at  a  few 
weeka  later. 

Aa  mackerel  ate  very  voracious,  they  greedily  devour  all  sorts  of 
bait,  bat  they  ate  chiefly  taken  by  tlie  drift-net.  The  drift-net  is 
twenty  feet  deep  and  a  hundred  and  twenty  feet  long,  well  buoyed  at  the 
upper  edge,  but  without  weights  at  the  bottom.  The  meshes,  made  of 
fine  twine  tanned  to  a  reddish  colour  for  preservation,  are  calculated  to 
admit  the  head  of  the  iish  and  catch  it  by  the  gills,  so  as  to  j 
its  withdrawal.  A  fleet  of  mackerel-boats  dragging  these  large  i 
which  are  extended  vertically  in  the  sea,  or  float  between  tlie  two 
tides,  are  well  represented  in  Pr.,  XXXII. 

The  flesh  of  the  mackerel  is  fat  and  melting.  Among  the  ancients  a 
liquid  was  esttaeted  irom  this  fat  called  garum,  which  was  considered 
a  very  nourishing  preparation.  The  price  of  this  liquid  was  very  high  ; 
in  modern  measures  it  was  valued  at  about  sixteen  shillings  the  pint. 
It  was  acrid,  half  putrefied,  and  very  nauseous,  but  it  had  the  property 
of  rousing  the  appetite  and  stimulating  the  digestive  organs.  Garura 
played  the  part  of  a  condiment  at  a  period  when  the  exciting  array  of 
Indian  apices  were  unknown.  Seneca  charges  it,  as  we  do  pepper  and 
other  hot  spices  taken  in  eseesa,  with  destroying  the  stomach  and 
health  of  gourmands.  This  garum  is  spoken  of  by  the  travella^ 
Pierre  Belon,  writing  in  the  sixteenth  century,  as  being  held  in  great 
estimation  at  Constantinople  in  his  time,  Eondelet,  the  author  of  a 
very  remarkable  book  published  in  15r)4,  who  ate  garum  at  the  table 
of  William  I'ellicier,  Bishop  of  Maguelonne,  thought  he  could  trace 
the  liquid  not  to  the  mackerel,  but  to  one  of  the  Sparoïdes  (SjKirus 
amaris). 

The  mackerel  poasesses  phosphorescent  properties  which  cause  it 
to  shine  in  the  dark,  especially  after  death,  when  decomposition  has 
commenced,  for  it  ia  of  an  oily  consistence. 

The  mackerel  is  not  only  voracious,  but,  in  spite  of  their  small  size, 
they  have  the  hardihood  to  attack  fishes  much  larger  and  much 
stronger  than  themselves.  It  is  even  said  that  they  love  human  flesh. 
According  to  the  naturalist  bishop,  Pontoppidan,  who  lived  in  the 
sixteenth  century,  a  sailor  belonging  to  a  vessel  which  had  cast  anchor 
in  one  of  the  Norwegian  ports,  when  bathing  one  day  in  the  sea,  was 
assailed  by  a  shoal  of  mackerel.     His  companions  came  to  hie  relief; 
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tliG  eager  band  wore  repulsed  with  great  difficulty,  but  not  till  it  was 
too  late  :  the  uafortunate  sailor  was  so  exhausted  that  he  died  a  few 
hours  after.  By  a  fair  enough  retaliation  Nature  has  surrounded  the 
mackerel  with  numerous  enemies  ;  the  larger  inhahitants  of  the  ocean 
eagerly  devour  them.  Certain  fishes,  in  appearance  very  weak,  such 
as  the  murœna,  fight  them  with  gi 


Closely  connecte!  with  the  mackerel  and  other  ScomlnK    we 
have  the  Bonita  of  the  Tropics     This  h  a  fi&h  of  c  nsiderable  size, 


U  til  t  1  ir  u  t  n  g  eat  si  als  of  tl  e  fl>  (1  f  1  1 
w     la        1      i)     [ok  n      Tie  B  nt,   (/7  i  I         )    s  n  t 

unlike  tl  e  ma  ke    in   shap     h  t  1  ss    omp      ed   and  uj    ad    of 
twenty  h  e  to  thirty   n  h      long      It  is  oeca  onally  f  nn  1  on  o 
oa  t    I  t  only  as  an  a  c  lental        to     for    t    tne  home       the 
Tr  1  ]t     a  beaut  ful  hsh  of  a  fine  hi  e   olo  r 

The  bword  fish,  \i)jlnas  yladms  (Fi^.  oSl),  so  called  fiom  the 
upper  jaw  bebg  elongated  into  a  formidable  spear  or  sword,  was 
known  to  the  aneiente,  and  has  borne  the  name  which  recalls  its 
salient  chaiacteristic  from  very  early  times.     In  short,  it  is  rec-og- 
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nised  at  a  glance  from  its  organic  structure,  and  from  the  resemlilanco 
ot  its  prolonged  horizontal  and  trenchant  muzzle  to  the  blade  of  a 
sword.  With  the  anciente  it  was  Hi0iac,  and  Gladius  ;  with  ihe 
modern8  it  is  the  sword-fiah,  the  Dart,  the  S;pece  sjiada,  and  VEsfadon 

This  fish  attains  a  great  size,  being  fband  in  the  Mediterranean 
and  Atlantic,  in  company  with  the  tunny,  from  five  to  six  feet  in 
length.  Its  body  is  lengthy,  and  covered  with  minute  scalea,  the 
sword  forming  three-tenths  of  its  length.  On  the  back  it  bears  a 
single  long  dorsal  fin  ;  the  tail  is  keeled,  the  lower  jaw  is  sharp,  the 
mouth  toothless,  the  upper  part  of  the  fish  bluish-black,  merging  into 
silver  beneath.  It  seems  to  have  a  natoral  desire  to  exercise  towai-ds 
and  against  all  the  arm  with  which  Nature  has  furnished  it  ;  it  darts 
with  the  utmost  fury  upon  the  most  formidable  moving  bodies  ;  it 
attacks  the  whale;  and  tliere  are  numerous  and  well  authenti- 
cated instances  of  ships  being  perforated  by  the  jaw  of  this  powerful 
creature. 

Id  1725,  some  carpenters  having  occasion  to  examine  the  bottom  of 
a  siiip,  which  had  just  returned  from  the  Tropical  seas,  found  the  lance 
of  a  sword-fish  buried  deep  in  the  timbers  of  the  ship.  They  declared 
that,  to  drive  a  pointed  bolt  of  iron  of  the  same  size  and  form  to  the 
same  depth,  would  retjuire  eight  or  nine  blows  of  a  hammer  weighing 
thirty  pounds.  From  the  position  of  the  weapon  it  was  evident  that 
the  fish  had  followed  the  ship  while  under  full  sail  ;  it  had  penetrated 
through  the  metal  sheathing,  and  three  inches  and  a  half  beyond,  into 
the  solid  frame. 

The  sword-fish  has  obstinate  combats  with  the  saw-fish,  and  even 
the  sliark,  and  it  is  sujiposed  that  when  he  attacks  the  bottom  of  a 
vessel  he  takes  that  sombre  mass  for  the  body  of  an  enemy.  But  this 
terrible  jonster,  this  Paladin  of  the  abyss,  often  becomes  himself  the 
prey  of  a  most  contemptible  enemy.  A  miserable  little  parasite,  the 
Pennatvia  filesa,  penetrates  its  fiesh,  and  almost  drives  it  mad  with  pain. 

The  flesh  of  the  young  sword-fish  is  white,  compact,  and  of  ex- 
cellent t*ite  ;  that  of  adnlta  resembles  the  tunny.  It  is  the  object  of 
a  fishery  of  some  importance  in  the  Straits  of  Messina.  The  fishei'- 
men  of  Messina  and  Eoggio  join  in  this  fishery  with  a  great  number  of 
boats,  carrying  brilliant  flambeaus,  while  one  of  the  crew  is  stationed 
at  the  mast-head  te  announce  the  approach  of  the  sword-fish.     At  a 
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given  signal  llie  bout'»  rush  on  to  ittwk  tliem  witii  ilif  hirpoona 
(Fig.  392)  Danng  tliis  fi'<liery  the  sailors  lug  a  ]}<  (.uhir  melody, 
but  without  TiOid'^ 

The  family  oî FednuJ ite  Fe  ioi  ih  la  so  named  fium  the  hshes  of 
which  it  IS  conipo  ed  bearing  their  jiectoral  fins  on  ji  species  ol  arm 
which  foimf  a  piolongation  of  the  cuip  lione  it  lucludei  the  Pros- 
fish,  remiikable  foi  the  excessive  cuLumfi?rt.iice  of  the  head  and 
shoulderF.  as  compaied  to  the  rest  ot  the  hod^  the  immense  opening 
of  a  jaw  'umed  with  pointed  teeth    ind  the  cutaneous  ]agaeil  stripes 


of  valions  length"  with  whi(,h  it  hnstleB  at  mauj  points  Its  skin 
is  soft,  smoiith  and  without  scales  or  other  aspenties  the  members 
which  suppjrt  the  pectorals  and  other  peeulianties  combine  to 
render  it  a  hideoui  and  forbiddmg  ol  ject  well  calculated  in  ignorant 
and  superstitious  times  to  fiighten  the  multitude  Tlip  lemaina 
of  this  fish  prepired  m  snch  i  maimer  a-,  to  be  tran'.pirent 
and  rendered  luimnoua  by  a  lamp  enclosed  in  ita  mtenoi  ha« 
often  helped  to  deceiie  and  fiighten  the  timid  b>  its  lanti&tic 
appearance. 
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Tilt  Vr  ig  liah  Liphuis  j  h  aio)  im — Linn  (1 1^  393)  which 
attains  the  length  of  live  or  six  ieii  bves  in  the  sanil  or  sunk  m  the 
mud  k'ivmg  tlip  long  anrl  mo'vable  tilaments  with  which  the  Lead  is 
}uniishe<l  to  float  m  the  witer  the  shreds  which  tennmate  Ihem  act 
a^  natunl  bait  when  they  flo  it  about  m  difttrent  direction'^  from  th«ii 
re=iemLlance  to  worm^  and  other  Ining  creatures  The  fishtd  whith 
swim  above  them  and  which  they  see  very  well  by  the  assistance  of 
then  tï^o  eyes  phced  on  the  summit  nt  the  head  an-  ittiacted  by 
these  deceitful  dtiois     Wlien  the  prey  amies  ufir  to  the  enormona 


.    Thfl  Fn^.fish  (Lopl'i 


jaws,  which  are  almost  always  wide  open,  it  is  eugiiH'ed  iiml  torn  to 
pieces  by  ita  strongly-hooked  teeth. 

This  manner  of  lying  in  ambush,  and  fishing,  aa  it  were,  with  a  hook 
and  !ine  for  fishes  which  its  confoi-mrttioQ  does  not  permit  it  to  pursue, 
has  acquired  for  it  the  name  of  the  frog-fish,  which  is  sometimes  given 
to  it.  It  Is  found  more  or  less  in  all  parts  of  tlie  Mediteri-anean  and 
in  many  parts  of  tlie  Atlantic,  heing  frequently  taken  both  in  the  Gulf 
of  Gaseony  and  in  the  Channel. 

The  family  of  Lohridœ  comprehends  :  I.  The  Wrasse  (Lahrus),  a 
genua  of  fisshes  decked  in  the  most  lively  colours;  for  the  yellow, 
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gref II,  l)liif  1  ]  ifi  f  11  p  i  aL  Is  of  spotï^,  give  the  Iiiidy  tto  appear- 
ance of  being  eanolied  with  bnlliant  metallic  reflections.  II.  Tiie  JiiJis, 
of  Kisso,  the  Mcditeiraiitan  ajecica  of  which  is  retoarkjible  for  its  fine 
violet  coloir  ie]ic\ed  (iiea  h   id    by  an  orange  band. 

Of  the  i'rffj  tdic  we  lepie'seut  hero  as  a  type  of  the  finiily  the  adrlt 
Green  and  I'ed  Labrua  (Fig  304)  vanetie^  of  the  commone^t  «pe*  ie=i 
called  the  s      j    n  t  th    1  -.  U     f    i  1   1  hi  lotbe  I  \y  th  1  irt^e 

icales     ill  I     ]        1        11  1  J I   nda^ts   tlmk 


fleshy  lips,  and  large  conical  teeth  ;  cheeks  and  gill-covers  clothed  with 
scales  ;  gill-covers  smooth  at  the  edges  ;  tliree  spines  in  the  anal  fin. 
In  Juîis  tlie  cheeks  and  gill-covers  are  without  scales  ;  in  other 
respecte  they  resemble  Lahrus. 

Among  the  acanthopterygeous  fishes  we  shall  only  notice  the 
singular  family  of  Fistulariadai,  or  Pipe-fishes,  so  called  from  the 
extreme  elongation  of  the  fore  part  of  the  head,  forming  a  tnbe,at  the 
extremity  of  whiclt  is  the  month.    Of  this  family,  Fi^ulurm  hihaenria 
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nofirlv  IS  hns,  is  the  bah      Tlii'i  appcips  of  pipp-fi4i  i      nmmon  it 


the  Vi  tilkï  it  ttaiii*»  the  len^^th  of  about  three  feet  lit  its  liesL  is 
leatheiyaudinsqul  It  feeds  npon  cinsta«eaiis  and  smilJ  f  she  wl  ich 
it  dmga  trom  the  interstices  of  the  rocks  inl  stones  by  me  ins  f  its 
Ijiig  and  tajer  pipe 

We  close  our  abbreviated  history  of  the  Ocean  and  sucli  of  the  in- 
habitants with  wliich  it  swarms  as  seemetl  most  Hkely,  from  their 
liahits  and  other  peculiarities,  to  interest  the  readers,  conscious  of  its 
many  imperfections.  Where  every  creature  which  moves  and  breathes 
in  the  watery  world  is  so  full  of  interest,  it  will  not  surprise  the  reader 
to  learn  that  one  of  the  editor's  chief  difficulties  liaa  been  that  of 
selection,  his  most  painful  task  tliat  of  rejecting  the  vast  mass  of 
interesting  matter  he  had  necessarily  to  pass  in  review. 

We  have  shown  in  the  first  chapter  of  this  work  that  nearly  three- 
fonrtlis  of  the  surface  of  the  earth  is  bathed  by  the  sea.  Struck  with 
this  vast  extent  of  ocean,  a  witty  French  writer  says,  "  One  is  almost 
tempted  to  believe  that  our  planet  was  specially  created  for  fishes." 
They  are,  indeed,  a  very  important  part  of  creation  ;  they  form,  as  it 
were,  a  bond  uniting  the  vertebrate  to  invertebrate  animals.    They  have 
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I  more  comfliLateJ  otgauizihon  tlian  tlie  oihei  ocpaun,  ml  ibitanft. 
as  tliey  are  also  the  mcst  iiumeroua  the  mo^i  mailed  iii  ftim  aiiil 
by  far  tlie  mo-^t  Inlliaiit  m  Lokui  inl  tlie  mubt  active  m  their 
nij^enients 

Plm^  the  naturalist  desciihes  luiietj  four  '.pecie^  of  fishes  Lm 
nœu'5  liiB  Jiaracterised  foai  bundieil  and  «eventi  eight  Thp  n  tu 
rali^ti  cit  tbe  present  dai  know  uf  wards  of  thirteen  thou^iiil  i  tenth 
of  wh  lIi  lie  fresh  watei  fi  hfs 
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Aclraiani,  183. 
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jEquerei  Tiolacea,  200. 

A^ilma  rubra,  241.  Its  graceful  appear- 
ance, 241     Its  interior,  242. 

Aloyonana,  121. 

Alcyonaria  proper,  146. 

Alcyonium  digitatiim,  146,  153. 

Alise  Sbad,  572. 

Alternate  generation  in  tlie  Bipliora, 
317. 

ALveolina  oblonga,  87. 

Ambulacral  appendages,  265. 

Amiba  diffiuens,  77. 

princeps,  77. 

AmmodjteB  lancea,  629, 

Anabas,  584. 

Analysis  of  sea  waler,  17,  20, 

Anatomy  of  the  Carp,  495. 

Anchovy  (Bngraulis),  578. 

Ancient  trilobite,  446. 

Animalcules,  their  action,  12. 

Antarctic  Ocean,  5.    Discoveries,  48,  54. 

AntipathidEB,  150, 151. 

Apioorinns  pcntacrinus,  273. 

Aplyaia  depilans,  shell  and  animal, 
40H. 

Apodal,  528. 


Apolemia  contorla,  243.      I'arts  iimgni- 

fled,  244. 
Aporous  Madrepores,  153. 
Ap|»earance  of  the  sea,  63. 
Aquarium,  the,  69. 
Aictic  Ocean,  11. 

Ai^onaiita,  fables  concerning  it,  460. 
Aristotle's  description,  460.  Oppian'a 
description,  461.  His  mistakes,  461. 
Rumpliins,  461.  lîcal  history,  463. 
Madame  Power's  expérimenta,  463. 
LoconiotiTc  organs,  464. 
Ai^onauta  argo,  shell  and  animal,  462. 

papyracea,  animal  and  alioll, 

464. 
Aristotle's  Lantern,  289,  291. 
Ascidiaas,  simple,  social,  and  composite, 

312. 
Ascidia  mici'ocoamns,  3i2. 
pedunonlata,  313. 
Aspergillum  vaginiferum,  389. 
Asteracantbion  gladalis,  266. 
Asterias,  262. 

—  aurantiaca,  264. 

riibens,  263. 

Asteropbyton  vermcosum,  281. 
Astrea  punctifexa,  157. 
Atlantic  Ocean,  4. 
Atmospheric  currents,  33. 
Atolls  and  Atollons,  168. 
Aurelia  aurita,  201. 
Azoic  rocks,  64. 

Î  Bactiiiium  termo,  100. 
liaffin's  Bay  discovered,  48. 
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Baltic  Sea,  8. 

Barentz'a  discovcrk's,  48. 

Barren  reefs,  ITH. 

Beale's  adventure  witli  a  (.'iittlu-lisl], 
447. 

Bed  of  coral,  130. 

Behrinft's  Straits,  48. 

Beriie  Forakabli,  257. 

Bertbelot's  representation  o(  tiie  cii|ilure 
of  a  Oeplialopod,  459. 

Biphora,  316. 

Birtli  of  coralline  larvie,  135. 

Bivalves,  how  united,  321. 

Blue  minyade,  195. 

Bonitas,  583,  5!». 

Eonpland'a  account  of  tlie  Electrical  Eel, 
531. 

Boring  Pholades,  380. 

Botrylla,  313,  314. 

Branch  of  Vii™;iilaria  niî^uifled,  145. 

Branchial  infusoria,  99. 

Breathing  in  Molluscs,  307. 

Brooke's  sounding  apparatus,  7. 

Bryozoara  Polypes,  136.  Ilieii  organiza- 
tion, 307. 

Buccinum  seuticosuin,  and  B.  imdatimi, 

420. 
Bulimus  aultauus,  400,  401. 
Bulla  ampulla,  B.  ohloiis;»,  and  B.  ncbu- 
losa,409. 

Cabot's  discoveries,  47,  540. 

Calmor,  the,  468. 

Callianira,  259. 

Cara[)anulariiB,  230. 

Cancale  Oystei-s,  327. 

Cape  Horn,  4, 

Cape  Race,  10. 

Carohariua  vulgaris  (the  Shark),  508.  Its 
description,  508.  destructive  habits, 
509.  ImmeoHe  power,  510.  Its  flesh 
coaree,  512.  Superstitious  devotions 
to,  512,  513. 

Cai-dium  bians,  and  0.  Greenlandicum, 
374. 

U-,irdiiimacu!eatuLn,C.  eduli5,aud  C.  c 
tatum,  375,  37(5. 


Carnivorous  CopbaUipœin,  449. 

Cartilaginous  fislies,  499. 

Caryopliillia  oyatbus,  153. 

Ciissidulina,  83. 

Cassiopea  Aiidromoda,  224. 

Cassis glaiica,  C.nifa,C.ca[iLiliciilatii,  :i 

C.  Mad^i^ascariensis,  425. 
Cassis  nil  data,  420. 


t-fisli, 


79. 


Celebrated  Oyster  eaters,  332. 
Oe])halopodou3  MoUusea,  445. 
Coplialous  Slollusca,  391. 
Coritbium  fasciatum,  0.   iilcco,  iuul  C. 

giganteum,  482. 
Cestidro,  260. 

Chancellor's  discoveries,  47. 
Chart  of  the  Atlantic,  9. 
Charybdis,  whirlpool  of,  46. 
Chimiu'ra  arctico,  515. 
Chiton  niagaificus,  438. 
Chryaaora  Gaudichaudi,  220. 
Ciliate  Infusoria,  103. 
Circulating  tubes  in  the  Coral,  133. 
Circulation  of  the  ocean,  27. 
Cirrothcutis  Miilleri,  450. 
Classic  feast  on  the  Corniche  liu  Prado, 

at  Marseilles,  293. 
CIcodnra  cuspidata,  444. 
lanoeolata   and    ('.   cum  pressa, 

444- 
Clupeadie,  564, 
Clypcaster  rosaccus,  2SiJ. 
Cocos  Island,  171, 173. 
Cod-curing,  548. 

Cod-fish  (Morrlraa  oallariusj,  545. 
Cod-fiaberies,  547. 
Coffres  (Ostraoion),  525. 
Colour  of  tlie  sea,  13.     Lociil  causes  of, 

14.    Effects  of  animalcules,  14.     Algîe 


of  rivers,  16. 
Comatulie,  277. 
Coraatula  Mediterranca,  278. 
Complicated  oi^mization  of  a  iiolyjiie 

139. 
Condylostoma  patens,  105. 
■   Conger  Eels  (Anguilla  conger),  535. 
Contents  of  a  drop  of  water,  89. 


db,  Google 


Coniis,  in'iiicipiil  forma  iit',  -117. 
Cook's  JisiMvciù's,  48,  55. 
Coral  and  living  polypus,  l^ll. 
Ooml  fislicnes,  139. 
Coral  ialands,  22.     l'u'Olï;,  2-'. 
Coralline  spicula,  13-. 

("Willi  ilR'S,   121. 

Cwmiliida  oomucopia,  14fi. 

Coriiiisclos  ffoiii  wliich  yuuiij^  iKjlypiti-s 

eimimitc,  1S8. 
Corystca      cassivclaiinua,      nialu,      483. 

Female,  484. 
Cothuniia  pyxidiformia,  10;i. 
Ci'aLs,  thiiir  liabits,  mode  of  attacking' 

cocoa-nuts,  478.  TravelUni;  Ci'abs,  479. 

I'ropanation,  480. 
Ci'amp-fiah  (ToqwJo  marmorata),  504. 
Crino'idea,  272. 
Craclty  to  Oysters,  334. 
Onistaceans,    473.     ïlieii'    organ  izatioii, 

474.     Breathing  apjmratus,  476,     l)c- 

s  tractive  liabits,  47  G, 
Crystatella  miicedo,  809. 
Ctcnophcffa,  200,  250, 
Cultivation  of  Oyatti's,  337. 
CuiTt'iits  of  the  ocean,  their  ca.iisos,  27, 

31,  32,     Bifurcation  of  currents,  37. 
Ciittli-fiali,  440.      Descrilxid,  4C5.      Its 

piLj:mculs,4G4.     H.ibits,  4G7, 
Cyelobranchial  gasteroiKwls,  their  or^j.-iiii' 


Darwiu'a  olj.^i-i'v  ill  ions  at  'I'il^ith  M  I'ucli'o, 
;     1"^- 

i tlieory  of  Coral  islands,  24. 

! tliC'oiy  of  siibsido'nce,  172, 

1  Daughter  of  the  sea,  139, 
I  Davis's  discoveries,  47. 

Dead  men's  fingers,  14i;. 

Death  in  Iho  ocean,  C4. 

Decajtodn,  their  organization,  452, 

Decomixisitiou  of  Infusoria,  9!), 

Do  Haven's  search  for  ri-anklin,  01. 

Dclpliinula  siihierula,  415. 

Dendrophylla    raaica,   1C2.      Ma-uitii.'a, 
103. 

Density  of  Sii.lt  wattr,  18. 

Dentaliua  conimnnis,  82. 

Depth  of  the  sea,  3, 

Depths  of  oceanic  storms,  (iO, 

Diodon  pilosus,  524, 

Diphyda>,  244. 

Disaster  of  the  San  rrancisco,  30, 

Discobolida;,  530, 

Discopliora,  200, 

Distribution  of  knd  and  water,  3, 

Doii-Jish  (AcantLiaa  vulgaris),  513. 

Donax  trunculus,  323. 

rugosus  and  D.  dcnticiilatus,  377. 

DjTis-not    employed   in    Oyster  fishing. 


1,  437. 
Cj'clones,  36. 
Cyclopteris,  536. 
Cyclostoma,  499, 
Cydippa  pilens,  259. 
Cyprjwi,  principal  forms  of,  41H. 
caiWDsis,  0,  tcstudinaria,  C,  i 

clous,  and  0,  paJithcrlna,  421, 
Qrpitea  coccjnella,  419. 

- -  ■-  tigris  and  animal,  419, 

undata,  C.  zigiag,  C.  aioueta,  a 

0.  Madagascaiiensis,  420. 
Cytherea,  principal  forms  of,  378. 
geogi'apLica,  379. 

Dab  (I'latcBsa  limanda),  ")12. 
Ihictyloiwra  cylindracin,  SI. 


3,36. 
Dujardhi's  discoveries,  81. 

'  l)'Ùi-vill«;'rt    voyages,    48,   55.     Adelia's 

Liind,  hti. 
,  Ihkis  of  Hollainl  undermined,  385. 

Early  anmial  life,  04, 

llchineis  rémora,  530, 537. 

Koliiuoiitruiata,  201. 

Kchinoida),  282,  Armament,  282,  Ske- 
leton and  masticating  apparatus,  290. 

Echinus  osculentus,  280, 

mamillatus,     without     spines, 

284, 

Eclnniis  mamillatus,  with   spinea,  283. 

Mible  Snails,  393, 

I'ldwardsia  «ilimorpliii,  193. 

I'^Il'tcts  of  hurricanes,  44. 

I';^4M  of  Si'jiiit  .idicinaiis,  4(17, 
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Electrical  Eel,  529. 

Electrical  properties  of  the  Cranip-fish, 

505.    Oi^ans  described,  507. 
Eledone  moschatus,  its  habits,  454. 
Encrinitea,  or  Stone-liliea,  272. 
Enorirms  liliformis,  273. 
Enderby's  Land,  48. 
Equinoctial  currents,  34. 
Eschata,  310. 
Esocidw,  559. 
Euglenk  viridis,  103. 
European  pentacrinua,  275. 
Earyaiina,  281. 

Evaporation,  19.  Its  effects  on  the  sea,  19, 
EsocostTis  exiliens,  501. 
Expanding  Coral,  137. 
Exijeriments  on  the  Phyealia,  252. 
Exuberance  of  life  in  the  oceai 

Fabularia  descohthes,  87. 

Falkland  Islands,  1G8. 

Fan  Gorgon,  magnified,  124. 

Faujasina,  83. 

File-fish  (Balistes),  524. 

First  Oyster-eater,  330. 

Fishes,  theii  oi^anization,  493.  Loco- 
motive apparatus,  494.  Swimming 
bladder,  494.  Breatliing  apparatus, 
495.  Sight,  496.  Propagation,  498. 
Classification,  498. 

Fishes'  eye,  496. 

teeth,  497. 

Fishing  for  Coral,  140. 

^- Eleetrieal  Eels  «ith  holies, 

531. 

Fishing  for  Halibut,  543. 

Sponges,  115. 

Phtbellum  pavoninum,  155. 

Flaming  Hautilus,  472. 

Flat  fishes,  their  organization,  538. 
cial  properties,  538. 

Flight  of  the  Flying-fish,  562. 

Flounders  (Piatessa  flessus),  541. 

Flustra  foliaoea,  310. 

Flux  of  the  waves,  41. 

Flying-Jisb,  .059,  Jjel. 

Flying  Gurnard,  583. 


Fog-banks,  30. 
Foraminifera,  78. 
Franklm''fl  discoveries,  51. 
Fringing  reefs,  175, 176. 
Fr<^-fiah  (Lophius),  593. 
Fungia  iw;ariciformis,  IIJO. 

—  cchinata,  159. 

Fusus  proboscidiferua,  F.  pagodiis,  and  F. 
coins,  433. 

Gadidœ,  544. 

Gakolaria  aurantiaca,  246. 

Gathering  of  the  waters,  13. 

Generation  of  Btar-fishes,  269. 

Geogi-aphioal  distrilmtion  of  Oysters,  329. 

Gigantic    Cepbalopod   stranded    ou   tiie 
coast  of  Jutland,  458. 

Globe-flsh  (Orthagonisciis  mola),  522. 
I  Gorgonia  flabeliuni,  123. 

■ vcrticollata,  125. 

Goigonidre,  123. 
,  Gos.se's  descriptionoftlie  Sea-urchin,  284. 
i  Great  barrier  reef,  23. 

Gnlf  of  Mosico,  11. 

Gulf  Stream,  34. 

Gumai-ds  ('I'rigla),  582. 

Gymnofus,  its  electrical  properties,  530. 
Effect  of  its  sliocb,  532. 

Haddock  (llorrhua  œglefinus),  551. 
Halibut,  543. 

Hammerhead  (Zygrena    iiianens,)   513, 
514. 
,  Hammerhead  mollusc,  352. 
Harpa  imperialis,  and  H.  articularis,  430. 

ventricosa,  429. 

Harpooning  Holothuria,  297. 
Helix  citrina,  and  H.  StuartJa,  400. 
j  Hennit  Crab,  486. 
.  j  Hening,  the,  564.     Habits,  565.     Fish- 
eries, 567,  Scotch  fisheries,  568,  Dutch 
I      flslieries,  668.     A  night  at  the  herring 
j      fishery,  569.    Sorwegian  fisheries,  570. 
!  Holothuaia  lutea,  295. 

■ fishery,  297. 

,  Humboldt's  researclios,  533. 
Hyalea  gibbosa,  and  H.  Ion  gi  l'os  tris,  443. 
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Iniiiûdtean,  i. 

Iiidustnal  occupation  on  tlie  sea-slioi'e,  67. 

Incq^iialities  of  the  sea  basin,  H. 

lufusoria,  89.  Their  numbeiB,  89.  la 
the  Ganges,  89.  Species.Sg.  Inblocks 
of  ice,  90.     Eeproduetiun,  95. 

Infusorial  parasites,  97. 

Isis  covoUoidis,  126. 

Isis  hippuris,  127. 


Jan  Mayen's  Island,  48. 

Kane's,  Dr.,  discoveries,  29,  63. 
Kergueleu  Island,  48. 
Kraken,   inarvelloiis   stories 
457. 


Lahridœ,  594. 

Labras  conimimis,  694. 

Lahjrintbifonn  Pharyngeans,  584. 

Land  and  water,  3, 

Legend  of  the  first  Mnssel-fisher,  364. 

Sea-urchin,  282. 

Life  in  the  ocean,  63. 

Limas  mfns,  403. 

Limpets,  438. 

Lobsters,  490. 

Loligo  vulgaris,  and  L.  Gnlii,  469. 

Lophîas  piscatoriiiB,  593. 

Lophobranchii,  526. 

Liiidia  fragillissima,  271. 

Lump-fish  (CyclopterisX  537. 

(Raia  clavafa),  503. 

Lunar  tides,  39. 
Lymnea  stagtmlis,  405. 
Lymneans,  404.    Their  habits,  i04.    Or- 
ganization, 404. 

Mackerel,  587.    Do  they  migrate,  588. 
M'Clintock'a  discoveries,  53. 
M'Clure'a  discovei'ies,  62. 
Madreporidte,  161. 
Madrepora  plantaginea,  164. 
Madriqiie,  a  combination  of  nets,  58G. 
Maelstrom  whirlpool,  46. 
Malacopterygii,  528. 
Malleus  alba,  362. 
vulgaris,  352. 


Mantle  in  Molluscs,  its  uses,  321. 
Marenuts  Oysters,  342. 
Masticating  apparatus,  290. 
Mean  deptli  of  the  sea,  3,  5, 
Meandrina  oerebriformis,  158. 
Mcditeminean  Sea,  8. 
Medusadœ,  197,  215, 
Medway  Oyater-bcda,  330. 
Meleagrina  maT^aritifera,  353. 
Metamorphoses  in  Infusoria,  98. 
Microscopic  forms  of  life,  66. 
Millepom  alcicorais,  166. 
Milne  Edwards'  atudv  68 
Minyadinians,  195. 
Mitra  episcopalis  and  JI  pij  nl  =  4 
Molluscoïdiv,    305,      Org«inizil  on 

Molluscs,    301.       Ihe  f   characteristics, 

317. 
Monade  Lentille,  101. 
Monodonta  Australis,  and  M.  labio,  415. 
Monsoons,  37. 

Montfort,  Denis  de,  on  the  Kraken,  457. 
Mounts  Erebus  and  Terror,  59. 
Mullet  (MuUus),  680.   A  Roman  luxury, 

581. 


306. 


Mursei 


,533. 


til  Roman 


ponds,  a  passion 

patricians,  634. 
Murex  scotpio,  and  M.  erinaoens,  431. 
temiispina,  and  51.  haustellum, 

430. 
Muschelkalk  rocks,  274. 
Mussels,   361.     Organization    of,    363. 

Habits,  36S.  Localities,  363. 
Mussels  of  Aiguillon  Bay,  364 
Mussel-piles  in  Aiguillon  Bay,  366. 

,  with  basket  work,  367. 

punt  of  Aiguillon,  365. 

Mutilation  of  Infusoria,  99. 
Mytilus  edulus,  361. 

Nacre,  its  composition,  353. 

Nadir  points,  40. 

Nautilus  pompilius,  section  with  animal 

and  withoat,  471. 
Nephtys,  147, 
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New  CaleJonia,  176. 
Noctihioa  miliaris,  88. 
Nou-pulmoimry  Gaatcroixxla,  407 


Nummiilites,  SO, 
Nuinmulitis  knticulaiis,  83. 
Rouan  Iti,  80. 

Occalina  flabcUifomiis,  155. 
OctopuH  brevissea,  and  0,  horrii. 
macropus,  453. 


I,  453. 


Olaiia  Maguua  on  the  Kraken,  457. 

Oldhamia,'  64. 

Oliva   erythrostoma,    0.  iior|iliyria,  0. 

irisans,  and  0.  Pcmviana,  423. 
Opereulina,  83. 
Ojibioooma  liusaei,  280. 
OpMuradas  279. 
a'bulina  universa,  82. 
Organization  of  Foraminifera;,  88. 

Infusoria,  92. 

Sponges,  118. 

Stoi-fialwa,  262. 

Ossei,  or  Eony  tisliea,  û21. 

Ost«nd  Oysters,  329. 

OstreadM  (tho  Oyster),  324. 

Oyster  (Oatrea),  324.     He  oi^nization, 

324.     Reproduction,  326.    Incubation, 

327. 
Oyster  beds  of  France,  340, 

beds  on  Lake  Fusaro,  338,  339. 

claires  of  Marennea,  342, 

calfivatvon,  337. 

caters,  332. 

farms  at  Whitstable,  344. 

fishing,  335. 

of  difi'erent  ages,  329. 

Oyster  packing  Bystem,  340. 

Ovula  oviformis,  and  0.  cornea,  422. 

volva,  423. 

Pacific  Ocean,  5. 
Pagurus  Bonih  ardus,  48  LI. 
Palinuras  vulgaris,  481. 
Pallaa  on  Alcyonia,  147. 
Pandoro  Oyster  bcdt;,  330. 


and  1  b-uliaia,  43J 
atel  la  longicosta,  440 
I  dm  a  'iibnnrini.  i\\\ 


upereidaiis,  348, 

l.liea,  349. 

jiseudamuBeiuiii,  347. 

Pecteiiida;,  345. 
Peli^a  noctiiuoa,  202. 
Pelagic  plants  and  animals,  (H 

rivera,  34. 

Pennatula  spinoaa,  143. 
Pcnnatulidai,  141. 
Pentactiuus,  273. 

caput  Medusfe,  2 

Eiiropreiis,  27(!. 

fasciciikwuB,  273. 


Pectuiioulatis  aureflua,  349. 


-  peel  il 


i,  349. 
mis,  3.^0. 
351. 

Perforated  madrepores,  152. 
Pcyasoiittol'a  discoveries,  123. 
Phalluaia  grossularia,  313. 
Pholades,  or  borers,  380. 
Pholas  crisiiata,  382, 

papyracea  and  P,  melanoura,  5SS. 

Pliosphorcsceuce  of  tho  sea,  14.     Causes 

of,  15. 
Phosphorescent  chain  of  Sal]m>,  317. 
Pkyllactia  prnitesta,  194. 
Physa  caatanea,  406, 
Physalia,  24G,     Its  polEonous  pro2>crtie.s, 

250. 
Physical  properties  of  water,  28. 
Physopliora  hydrostatica,  230. 
Pilcliards,  573.     Cornwall  "liueis,"  The 

làlchard  flslicry,  574, 
I'iiia  bullafa  and  P.  iLobilis,  370. 
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loljpiei  aiid  lolypi  deËiioJ,  107. 

I'olypifeni,  107. 

I'tiiypifL'TOUs  cniet  in  Gorgons,  IGl. 

I'ouiotounii  Archiiiuliigo,  171. 

Forculain  shells,  418. 

Poritcs,  164. 

astroïdcs,  149. 

' furcata,  165. 

Poipila  paoiflca,  235, 

Turpita),  234. 

Portion  of  tlie  disk  of  Physopliora  iiydro- 

statica,  238. 
Portvunnui,  variegatus,  482. 
Ponlpe  ;  MaiTellous  stories  of  tlio  anoioats 
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